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BURSTING THE BUBBLE MYTH

by Keiron Conway*

Bubble memory devices are not new. Until now though, the
technology has been haunted by a reputation for unreliability —
a leftover from the problems encountered in its early
development stages. But, according to one UK company, now is
the time for a radical reappraisal of bubble memory and its
benefits. The Computer Systems Division of Vistec Business Systems
has proved the advantages of this technology over its traditional
mass-storage counterparts. Two years after recommending and
installing bubble memory devices as part of a contract
associated with an oil exploration project, Vistec has no regrets.

The technology itself has been
around for over 16 years. Devel-
oped initially by Bell Labs-USA,
it has always been acknowl-
edged asa potentially excellent
alternative to more traditional
mass-storage media—magnetic
tape or disk. Access times are at
least comparable with floppy
disk systems, if ot faster. But it
is the technology’s rugged
quality in comparison with
rotating  surface memories
which has given it its major ap-
peal. Simply because it has no

moving parts, it can be used in |

portable applications or where
levels of vibration would cause
head crashes or unwanted tape
movement in traditional storage
devices
Although  Bubble Memories
contain no moving mechanical
parts, bubbles do actually
ove. Binary ones and zeros are
stored in "bubble loops), which
actaslarge shift registers within

In the .Intel 7110 chip, for
example, a single loop can
store up to 4096 bubbles or bi

The loop is physically n
tured such that it contains 4096
discrete, fixed locations, or
sites. Each location can support
the presence or ‘absence’ of a
tiny magnetic field — a bubble.
The presence of a bubble at a
location represents a I its
absence indicates a ‘0" The
bubbles are preserved even
| when no power is supplied to
the chip. Bubbles are created or
erased, using localised mag-
netic fields, activated over the
site of the location to be modi-

fied.

The 4096 discrete locations are
amanged in a physical loop.
Bubbles are made to rotate
round the loop, from one lo-
cation to another by switching

on and off a magnetic field, af
fecting the whole loop. The
changing external magnetic
field, coupled with the physical
shape and composition of the
elements that make up a lo-
cation, cause a bubble present
in one location to ‘move’ across
to the next adjacent site, The
geometry and composition of
the site are such that varying
magretic polarities
whereby ‘attraction’ across the
gap between the two locations
ble can be

oce
Elled acros
The overall effect is identical to
that of a 4096 gate shift register,
set up such that the last bit is
shifted into the firs (ormmq

Propagation of
the loop is only initiated w
is desired to read from, or wrne
into, the loop. The loop thus acts
in a similar manner to a track of
rotating magnetic disk but only
needs to be rotated when ac-
cess is required.

An Intel hip

| 4096 potential bubble storage
sites. Each loop operates as an
individual  self contained
| storage ey, These are e
ferred to as

ppr
minor loops are. rotte
fogatiar not ialvidually, At the
ends of each minor loop the
bubbles pass another loop ar-
ranged as shown in the dia-

gram.
One is the read loop a
other is the write loop.
‘major’ loops are structured so
that their locatiors lie adjacent
to the end sites on each minor
loop. Between the two sites is a
transfer gate.

Only ore bit at a time can be

<Q
8
8 ¢

read from each minor loop, by
rotating all miror loops unil the

d bits are adjacent to the
on the empty read

nsfer
pened
‘splits) ie. it is repl
the read loop location, rem:

ing intact on the miror loop. Ir
this way 320 bits (one from each
loop) have been read out
e loops and trans-

d loop.

absence of bubbles) eventually

pass a magnetic detector. This |

detector converts the data pat-

Sy sation of minc
propagation is achieved using a
special loop which contains
permanently recorded pat-
terns. These allow the position
of the x bit W

1 absence of bub-
ble) at a time, onto the write
loop. This is rotated until all bits
have been transferred and
position of the bubbles have
been aligned e write
of the miror

or loops are then
the correct bits to
en appear
write gate is the

| One read or write operation toa
bubble chip involves one bit
from each minor loop and this

| collection of bits is referred to
as a page of data

Corporation

Bubble-tec
California,
bubble memory

of

of a controller and
oy

| eacho
| Tntel 7011 chips
| board supports up «

of storage, equivale

double density RX02
o

tion is executed in
el all four ~mpg of the
Thy
n be read
actual fac
oops and 2 write loops
| structed within each , 10|
double the number of bits th
can be read in one operation.
This now gives a total capacity
0 bits for a single read or
operation.
| An RX02 allows 256 bytes to be
| read from disc and then trans-
| ferred to the QBUS memory
single read request. The
bubble board needs to be

2
s

| capable of reading or wiiting

er chip in one oper- |

1o emulate the RX02 single
sector read or write. |

Sixty-four bytes consist of
512 bits, 2 single bubble chip
provide 640 bits per read

bearing in mind that there ar
two read loops operated in

! parallel

anufacture error free loops
in each chip would raise
| manufacturing costs unaccept-
ably. Up to 48 defective m
loops may be allowed per ch:
thus cutting down the total
number of minor loops to 212.
| This now provides 544 bits, still
elektor india june 1987 6.21
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allowing the required 64 bytes

D.

rer provides a
map of all defective minor
loops in the chip. These are

| recorded into another special
loop called the 'boot " loop
which also contai
to synchronise minor loop
‘propagatic

1i the boot loop becomes cor- |
cason, then tt
back mlo the hocl 1oop under a
| diagnostic program supplied
| with the boards.
| The firmware used to access |
the bubble memory also per
forms error detection and cor-
rection. A 1 bit error correc-
tion code is stored for «
page of data in the system. Cor-
rectable errors cause the of-
fending page to be re-gener-
ated into the memory system.
The bubble board controller
emulates the full RX02 control
protocol. Firmware on the con-
troller translates track and sec-
tor addresses to a page address
to rotate all minor loops in all 4
chips to emulate a single sector
read. Once this has been fed
into the controller’s internal
data buffer, then it can be trans-
ferred into main memory in a
6.22
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series of DMA transfers in a |

ployed by the RX02 controller
The coil drivers that set up the
minor loop propogation drive

m; 0
llons of a major loop to pass all |
bubhles across the detector (or
genezator

ated in parallel, auowm'g a total
2048 bits to be accessed in

69,000 bits per second Thls llg»

s
loop propogation is required.
RY

DEC RX02 drivers are normally
requested to read a full hiock or
series of blocks, where a block
is 512 bytes of data contained |
in two sectors. To maximise

diskette, the driver interleaves
sectors and skews them across

the disk as well. The purpose
behind this is to attempt to en-
sure that once the DMA transfer
for the last sector has ended,
the read/write heads h

to b :
The bubble memory always has
the next page available within

one rotation and thus the firm- |

ware re-maps interleaved and
d sector requests to con-
page addresses to
maximum  throughput
interleaving
a‘gomhh of the RX02 driver.
It was two years ago that Vistec
rediscovered the practical
benefits of * bubble memory
loay. Wsrkmg ona drill-
the en-

hostile for
Winchesters.
As an alternative, Vistec opted
use the Bubbletec QBUS
bble memory system, a

considerable advantage being
that the unit is driven by stan-
dard software. The controller
and memory card each consist

of a dual height board and both |

can be housed in the QBUS
backplane of the system. By
simply adding more boards, up
to 8 megabytes of storage can

| be included. Indeed the actual |

bubhle boards do not need to
| be installed in the backplane as
all they require is power. A
single cable connects the con-
troller, which must reside in the

backplane, to all bubble mem-
ory cards.

In this kind of hostile environ-
ment, Vistec has successfully
run RT11 and RSX1IS from 11/23,
11/23+ and 11/73 systems, con- |
taining  either one or two |
memory boards acting as
single, or double, drive RX02 |
configurations.

This set up has proved reliable
and offers a very compact con-
figuration for delicate and quite
complex realtime systems. In
its portability, resistance to
hostility and reliability, bubble
memories, believe Vistec, are
here to stay.

| A final benefit, already being

utilised in military applications,
is the facility of one pulse
ure. providing complete
y for unwanted, but sen-
sitive, data.

* Keiron Conway is Technical
Manager of Vistec Computer
Systems Division.

Since this article was commis-
sioned, Intel has sold its bubble
memory operations to Mem-
tech Technology Corporation.
Terms provide for the transfer
of manufacturing equipment,
inventory, design, and person-
nel. Bubble-ec, in the mean
time, has already appointed an
alternative  supplier-Hitachi-to
ensure  continuity of pro-
duction. (Ed)




DESIGN ABSTRACTS

or its consultants.

The contents of tlus column are based on information obtained from
in the y, or their representatives,
and do not imply practical experience by Elektfor Electronics

LOW-NOISE AMPLIFIER
TYPE TDA1232

The TDA7232 was developed
by SGSAtes in co-operation
with American car audio
specialists Bose for use in car
hi-i installations, but it can also
be used in domestic hi-fi sys-
tems.

In car hi-fi units, the IC is used
as a pre-amplifier in conjunc-
tion with SGSAtes' digital
amplifier IC Type TDA7260.
The on-board limiter then has
the task of preventing the out-
put amplifier being overdriven.
The three internal opamps are
used mainly to form an equal-
izer to flatten the frequency
response of the output signal.

When the chip is used in gen-
| eral-purpose amplifiers, mixer
| units, or active cross-over filters,
its symmetrical input is a par-
ticularly valuable asset. Further-
more, it requires only a simple,
unregulated power supply. The
on-board opamps enable the
TDAT232 to taxe i of the

ng)

an active subwoofer system.

The block schematic of the IC
together with the external com
ponents required in its primary
application is shown in Fig. .
The positive supply voltage
at pin20 should be not less
than 12 V nor more than 30 V
(unregulated). In view of the
noise present in any car’s elec-
trical system, the TDA2132 is
provided with an internal volt-
age regulator that delivers
regulated outputs of 10V and
5 V. The 5-volt supply is brought
out at pin 19 and used to power
the opamps. The remainder of
the stages are powered by the
10volt output. The Svolt line

Fig. 1. Block schematic of the TD,
car hifi system

10 mA and is
protected against short-circuits: |
it is decoupled by the 10 4F
electrolytic capacitor at pin 19.
The input stage con

ring differential

that
| asymmetric:
| pus are protected against tran-
‘ sients by diodes. The input re- |
|
|
|

verter. I\s in:

sistors are carefully matched to
| ensure a high in-phase rejec- |
tion. The noise voltage at the
output of the stage is not greater ‘
than 2.8 uV for a 20 kHz band-
width so that a signal-to-noise
xatio of more than 100 dB can be
achieved.
The limiter following the input |

uses an operational transcon

ductance amplifier (OTA) in its I L

stage is an inverting opamp that | |

Table 1

Technical specification

Maximum ratings
s Us

1 L2V rV
| FUb
ature 25°C to +85°C
Oisspaton at Ta=60 °C | rewmw
[ Elmncal d\enmmﬁ:l |
Ub=14.4
Snpplv currem o [ typ. 10 mA
max. 15 mA
| p. 0B
0,03%
03%
1%
| R.M.S. output voltage, uo max. 28V
Noise output voltage
(B=22 Hz to 22 kHz) 1yp. 150 WY/
| Supply voltage ripple suppres | tre. 11008
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feedback loop as the conirol el

countered OTAs, the one used
here provides a high output

current, so that the feedback
and input resistances have a
low value to ensure minimal
noise generation.

The OTA is driven by a window
comparator (threshold detector)
that monitors the level of the
output signal on pin 15. As soon
as this level exceeds a prede-
termined value, the OTA re-
duces the gain and so limits t]
output voltage to a fixed maxi-
mum value (see Fig. 2).

To obviate the generation of
noise at the onset of limiting, an
RC network at pinl7 ensures
suitable  attack and  release
times. Furthermore, the OTA is
dimensioned for particularly
low input off-set voltages.

InFig. 1, the three available low-
noise opamps are simply cas-
numbers 1 and 3 are

The outputs of the opamps must
be terminated into not less than
2 kQ. The second opamp has an
input impedance of 500 k2; the
other two, having input currents
of typically 100 nA, can simi-
larly be arranged with high-
impedance inputs. Their no-
load gain (when terminated into
2kQ) is typically 100 dB.

Sources:

TDA7232 Product
Ates May 1985

Preview, SGS-

and must, therefore, be isola
from equipment conn

mpedance of the cir-
s et 2) amounts to
about 4 k.

connected as nonin- | 4 highperformance, high-ef-
verting amplifiers with unity | ficiency audio subsystem for
gain, whereas number 2 is a | carradios by Casini, et al, IEEE
12dB rting amplifier. | T n consumer elec-
Both the symmetical input pins | tronics, Vol CE3L No. §,
and the output pin carry DC | August 1985

0 MHz WIDEBAND
FM DEMODULATOR

Demodulator consists of 70
36 MHz Wideband limiter,

ver, Discriminator |
ion Amplifier. Wi |

change of input filter, this
varsatile demodulator can be
used for Video and Telephony
n Satellite Communications,

Line of Sight microwave finks

2ncy modulation.

TYPICAL SPECIFICATIONS
Input IF Frequency
£ 70 MHz

Input Frequency deviation
18 MHz May
nput Level (IF)
dBm nominal
IF input, BB output,

6.24 cickior india june 1987

Linearity
5% (. 18 MHz BW)

Group delay
MHz

Ripple
P-P
BB output level
Vop nominal

Ba oulpul return loss

Operaung temperature
0 + 50°C

Humidity
95% RH at + 40°C
Power supply
124V DC
Length
31cm

Width
185

Wideband
industries in India with
adequate experience and

| facilities. Enterprises interested

in obtaining the know-how may
write giving details of their

resent activities, infrastructure
and facilities, to

OGY TRANSFER &

ons Centre

o
Ahmedabad-380 053




SPOT SINE WAVE
GENERATOR — 1

by M G Weigl

This ultra-low distortion, 4-frequency, sine wave generator
is a laboratory-grade instrument for testing and aligning AF

A spot frequency generator is
primarily used for distortion
measurements. It derives its
name from the fact that it
delivers one or more fixed out-
put frequencies (spots), rather
than a continuous range. The
use of fixed frequencies makes
it possible to tailor the gener-
ator such that it outputs each
“spot’ as a pure sine wave with
significantly less distortion than
would be attainable with a con-
tinuously variable instrument
The spot sine wave generator
described in this two-part
article has technical features
that make it suitable for a wide
variety of applications having to

| do with the analysing, testing,

and setting up of high-end
audio equipment. Its excellent
performance is the more sur-
prising in view of its simplicity,
relatively low cost, and the use
of standard, offthe-shelf com-
ponents.

Design principles

Figure | shows the functional
blocks that make up the spot
sine wave generator. In es-
sence, the sine wave is obtained
by first generating a sq
wave, integratin
triangular waveform, and feed
ing this in tum to a high-order

| low-pass filter, which then out-

puts the sine wave signal. This
approach is based on Fourier's
theory of signal synthesis and
analysis, which proposes that a
rectangular wave is composed

| of an infinite number of har-

monically related sinusoidal
constituents.

The 4 MHz clock oscillator in
the spot sine wave generator is

| crystal-controlled, and drives a

16 divider to obtain a 250 kHz
signal. After subsequent div-
ision by 25 and 2, a 5 kHz rec-
tangular wave is available for
integrating in an R-C network.
The other three frequencies of
the generator are obtained by

circuits of almost any kind.

Spot sine wave generator
Technical specification:

Output frequencies: Hz
Output voltage
Frequency stability:
Distortion:
Additional feature: bu
=440 Hz; Vou= 2 Vims
{variable).

quartz crystal.
).

i tuning fork circutt,

| dividing 10 kHz by 10 (1 kHz)

440 Hz note

1kHz by 2 (500 Hz) and 1 kHz by
10 (100 Hz).
The four rectangular waves are
integrated with the aid of R-C
combinations to obtain triangu-
lar waveforms. Each of these is
passed through a low-pass filter
to make the sine wave signals
available for the driving of the
burstadaptor circuit via rotary
switch Sa.
A useful boon of the spot sine
wave generator is the builtin
ng fork cix which out
nd stable

Circuit description

«««««« diagram of the spot |
sine wave generator appears in |
Fig. 2. The central clock oscil
ator, IC:, xsconnoll:»cquuar'z ‘

pIeClSEAy by aligning trimmer ‘

The Q: and Q outputs of the
tipple counter in IC: supply the
clock for the spot

BuRSTADAPTOR

Fig. 1. Block schematic diagram of the spot sine wave generator.

elektor india june 1987 6.25
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| Fig. 2. Circuit diagram of the spot sine wave generator without output filters.

dividers, and the 31.25 kHz
clock for the tuning fork, re-
spectively. The 250 kHz signal
is divided by 25 in ICz. The
slightly unusual divisor is ob-
tained with the aid of a three-bit
AND function, N+, which resets
the counter when Qs goes high.
The 10 kHz signal at the Qs out-
put is an asymmetrical rec-
tangular wave which is made
available at test point TP, and
applied to the CLK inputs of FF1
and ICs. The bistable divides
by two, and the 5 kHz triangular
wave is obtained after inte-
gration in Pi-Ci. The counter
divides by ten, and drives in-
tegrating network P>Ca to pro-
vide the 1 kHz triangular signal.
Bistable FF. and counter ICs
likewise serve to deliver the
500 Hz and 100 Hz signals, re-
spectively. The resistive part of
each of the four integrating
filters is a preset to enable set-
ting the period to that of the in-
coming square wave. Example:
PrCi should be aligned to give
a period of 1/5000=200 us. At
this setting, the amplitude of the
triangular signal is 63% of that of
the input square wave. There-
fore, the presets are readily ad-
justed by measuring the peak
amplitude of both signals.
Counter IC; is set up to divide
the 31.25 kHz signal by 71 with
the aid of AND gates Nz and Na.
Ripple output Qs drives in-
tegrating  network  RsCre.
Preset Ps is used to adjust the
level of the 440 Hz triangular
wave fed to the active low-pass
filter set up around ICa This
filter is a second-order Butter-
worth low-pass section with
multiple  feedback, dimen-
sioned for a cut-off frequency of
440 Hz. The output is left CC-
coupled, and may require a
| series capacitor to drive an
| amplifier.

3

+u
Ky

A1..A8=1C1=TLO74; TLOBS

Fig. 3. Basic circuit diagram of the 8th order Butterworth filter. Output 1 goes to input 2.
6.26 elekor india june 1987




Table 1
Technical data LP:...LP:
Filter type:

Cutoff frequency (fc):

Filter coefficients:

Overall amplification:

Amplification of individual filter
sections:

Butterworth low-pass;

8th-order with multiple feedback
5 kHz (LP1)

1 kHz (LP2)

500 Hz (LP3)

100 Hz (LPs)

180 = (Aol =1 (fior < <o

1 (os < <fe)

Calculation of component values in a filter section

(see also the parts list to Fig.

Rii=Rai/ — Aol

_ AiCa— /ARCa
R anteCiCa
Ra= B/ (4nfeC1iCaR2)

Cazi/ CZABi(1— Aci)/ AR

Subscript i denotes filter section number (1.

4.

The low-pass filters

To make pure sine waves from
the four available triangular
signals, an equal number of ac-
tive low-pass filters is required.
Fig. 3 shows the basic circuit
diagram of the four-section, 8th-
order Butterworth filter used in
the spot sine wave generator.
Note that the individual opamp
ections are identical to the
previously mentioned 440 Hz
filter. Each of the low-pass
filters LP+-LPs is dimensioned as
set out in Table 1. The calcu-
lations for the component
values are based on those set
outin Halbleiterschalttechnik, a
standard reference work by
Tietze & Schenk

The capacitors in the filter sec-
ons have been taken as the
for the calculation
ision resistors to ar-
correct cutoff fre-
so ged

h-stabil re
sistors are generally eas
ily available than prec

capacifors. The  theoretica

Fig. 4. The printed circuit board for the spot sine wave generator.

| | through the Readers Services).

values of the resistors can be
approximated to a reasonable
extent by using series-connec-
ted 1% metal film types, as
stated in the parts lists for the
low-pass filters

Construction
es ¢ and § show the track
layout and component mount-
ing plan for the main generator
board and one of four identical
filter boards, respectively. The
fitting of the various parts
should not present serious diffi-
culty when the overlay and the
parts list are to hand. Make sure
that the four filter boards are
completed with the correct
components, and use adhesives
marked LP;, LP:, LPs and LPs
with each filter to avoid con-
necting them to the wrong out-
puts on the main board.

Next month's concluding part of
this article will detail the burst-
adaptor extension an,

=

Parts list
{main board; see Fig. 41 |

P incl. = 50K preset for
| vetcal mouning |
| Ps=220K proser

1000
Ca=470n

B0p trimmier

tantalum

Cre;CaoiCa1

104 16V |

C12=33n MKT 6%
5 MKT 5%
=7

Cis
| Caitnn
iconductors:
D: 1N4148
‘ 1€ = 4060
1C2:1Cr = 4024
‘ 1Ca=4013

ICs:1Ce =4017
i

| Miscalaneous
| Xs= 4,000 Mz quartz crystal
| PCB Type 870351 tnot available




Fig. 5. The active filters are each constructed on a separate board of the type shown here.

Parts list Semiconductor Semiconductor: Semiconductor
1C1=TLO74 or TLOB4 1C: = TLO74 or TLOB4 1C1=TLO74 or TLOS4
(lowpass flter boards LPy... LP;
see Fig.5). P2 LPs: LPs:
L Resistors {+1%): Resistors (£ 1%); Resistors (£ 1%)
- Ros;Rez = 10RJ Rov;Roz = 10RJ Rov;Raz = 10R)
Resistors (+1 RuniRiz=119K5 (120K RixRar=118K7 (110K + 9K1) Ru;Rae=119K5 (120K)
Rot;Roz = 10RJ Riz;Rez = 63K79 (62K K Riz:Rzz = 127K6 (120K + 7K5) Riz;Raz = B3KT (62K + 1K8)
RinRas 0K + 9K1) 4 (68 Rua:Rea = 138K5 (130K + 8K2) RusiRas=97KE3 (91K + 6K8)
2R 47K + 43K) Ria;Rae = 46K6 (47K) Ru; i
i 38K5 (130K + 8K2) 5K Rar = 82K57 (82K) Ran = 96K35 (91K + 5K1)
Rus;Re = 22K35 (22K + 3608 Raz=112K6 (110K + 2K7) Raz =86K32 (56K)
R 82K) 53K8 (47K + 6K8) Ras = 107K6 (100K + 7KS) Ra3=81K26 (82K)
R Ruc~68K7 (68K + 6BOR) Rae = 68K02 (68K) Rs0= 68K (68K + 690R
| Ras=107K6 (100K + 7KS)
Rae =30K23 (30K) Capacitors (+5%) Capacitors (+5%): Capacitors { +5%)
| c Cor;Coz =224 16 V; 20% Cor;Co2 =224; 16 V; 20% Cot;Coz = 224; 16 V; 20%
Capacitors s
22; 16 V; 20%
Cre=330p Cufth
Car=2n2 Cra=680p
Caz=4n7 Cas;Caz = 4n7
6n8 1=6n
c Cas=47n
Semiconductor
1=
| Note: each low-pass filter is constructed on its own PCB Type §7036-2 (four pieces required). Ci ST L0TcrL 08
L
v 2
NEGATIVE SUPPLY I'I 20)

POSITIVE SUPPLY

ILisisome ke S 0 provide a nega- |
tive supply voltage ina ¢ |
uses all positive supp!

to provide a symmetrical
amp in a circuit that is otherwise al

ICs. Providing such a supply can be o
problem,  especially i batfery operated. |
equipment

In the cmull shown here T1 is ed on
and off by a squarewave signal of 0% duty- |
cycle at_approximately 10kHz. In logic |

reuits it is

quite conceivable that such &
be available as clock
scillator using two
RNAND gates may be constructed to provide
it
When Tl is turned off, T2 is turned on and
Cl charges through T2 and D2 to about
11V. When Tl turns on, T2 turns off and
the positive end of CI is pulled down to |

6.28 wiex
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* see text

ut +0.8V via DI. The negative end of
s now about 10.2V negative so Cl

i ;1m ses through D3 into C2, thus harging
no will

it urrent is_drawn from C2 i
eventually charge to. around =10V, Of
course, if a signiicant amount of current 15
drawn,

voltage across C2 will drop as
shown in the graph and a 10 kHz ripple will
appear on the output.

ir=200my

ur=zs0my
1=62ma

R LT
Poer  mA)




| CAPACITANCE METER

by J Peltz

A smartly designed, inexpensive, yet accurate, analogue capacitance meter.

The capacitance meter de-
cribed here is intended to
eet the need for an accurate,

tively simple design can have
the necessary features, and
be accurate and reliable.

number of occasions when the
ment is called for.

present instrument
rate in conjunction with
stany multimeter that has a
DC current range with
ient accuracy. However, it
also possible to build a

can

¢ to charge the capacitor

under test to a certain voltage.
| The measured time is con-
\vened into a e
e
the capacitance.

The measuring

principle
| The functional diagram of the
| capacitance meter is shown in
| Fig. 1. Since a single charge and
voltage measurement cycle
poses practical problems—the
charge voltage drops the in-
stant the meter circuit is

cted— t

1ging the capaci-

for under test.

Figure | shows that capacitor

Cx is charged with me aid of a

requlated voltage and
C:

t vl\lCh 15

Btiad and. closedi Tyt
pulses from a clock oscllla! or.
Therefore, Cx is quickly
| discharged during the on-time
of the clock signal, and
charged again during the pulse

pauses.

The Cx—R junction carries a
periodic  ramp-like  signal,
| which is converted into a rec:
| tangular wave with the aid of a
‘ Schmitttrigger circuit. As the
| duty factor of the Schmitt-
| trigger’s output signal is di-

rect
pacit;
suffice

roportional to the ca-
e of Cx, an integrator

to the capacitance of Cx.

The operation of the Schmitt-

(nggs! secnon in the circuit is
al to'the i

5V ;
ceablished ity scourisliEl
% of5V.

The voltage, Uc, on a capa
C. char

Uc=U(l—e~"j

volts

where e is the base of natural
logarithms ~ (=2.71828)  and
7=RC (and is called the time

1s inversely proportional to C

Uc=Q/C, where Q is the

of the capacitance), and |

also inversely proportional to t,
it may be concluded that the
capacitance is directly pro-
portional to the time t, and it is
on this that the present circuit is
oo

Circuit description

| The circuit diagram of the

capacilance meter appears in

asorz

Fig. 1. Functional diagram of the capacitance meter.
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Fig. 2. It is not very difficult to
recognize the previously in-
troduced functional  blocks.
The clock signal for the elec-
tronic switch across Cx, and
the value of the charge resistor,
R, can be selected with the aid
of 6-position range selector S$.
The circuit around T: and N3
was added to provide compen-
sation for parasitic capaci-
tances, and the measurement
error which inevitably occurs
as a result of the leakage dis-
charge of Cx

The operation of the practical
circuit is essentially as follows
The clock signal is generated
by oscillator N+. Four clock fre-
quencies are available at the
outputs of decimal counters
IC2-ICs. Each of these outputs a
switching signal with a duty fac-
tor of 10% (ta=0.T; u=0.9T).
During the logic high time of
the selected pulse, T: short-
circuits Cx and dissipates its
charge, and during the logic
low time of the pulse Cx is
charged via the relevant re-
sistor, Rz, Rs or Re. As already
noted, the switch clock fre-
quency and the charge resistor
are selected as required for a
particular measurement range.
Gate N2 is an inverting Schmitt-
trigger for the vcl(age acro
Cx, and drives buffe
XOR gate Ne. The mtegrauon of
the proportional voltage is ef-
fected with Rr-C:. Preset P:
serves to calibrate the met
and push button S to checl th
condition of the battery. If t
contains the nominal charge of
9V, the current through Rs is

]

nearly the fsd current of the
meter.

The previously mentioned com-
pensation function is realized
by connecting an additional
network P+Ri-Cs in parallel
with the measuring network

electronic Cap (o
is switched simultaneously with
Cx, and its charge ramp is sub-
tracted from that of Cx by
| means of XOR gate Ns. The pur

amangement is
twofol the relatively
low value of C; will cause the
output signal of Ns to be very

Fig. 2. Circuit diagram of the low-cost capacitance meter.

similar to the clock signal when
S is set to the higher ranges. A
near perfect compensation for
the 10% discharge time of Cx
can thus be achieved by sub-
lmctmq this signal from the
voltage across
the value of Cs

be neglected when
measunng relatively small ca-
pacitors. The pulses from Ns are
then relatively wide, which ef-
fectively compensates for any
parasitic  capacitances  in-
troduced by, for instance, a set
of test leads. The timing dia-
gram in Fig.3 further illus-

trates the above compensation
method.

Construction and

| alignment
| The circuit board for this easy

to build project is available
ready-made from our Readers
Services, and its completion
should not present any prob-
lems. Simply fit all the parts as
per Fig. 4 and the accompany-
ing parts list. The capacitance
meter is housed in a suitable
ABS enclosure that has room for
the meter, if used, and the PP3

3

=

divider outputs
(gates T1,72)

ss0aza

battery. The photo-
graph to this article should give
some idea of the drilling and
lettering of the instrument’s
front panel.

up the capacitance
me extremely straightfor-
ward. Do rot yet connect a test
capacitor, set the meter to its
100 pF range, and null the mov-
ing coil meter by adjusting Ps
Proceed with connecting a pre-
cision capacitor of 10 nF (use
the best you can get, an 5%
MKT or polystyrene type is the
absolute minimum), switch the
meter to the third range (10 nF),
and adjust P, for full scale
deflection of the meter (I mA).

Accuracy
The precision of

6.30 etektor india june 1987

Fig. 3. Pulse diagram illustrating the operation of the compensation circuit.

the present meter is best il-
lustrated by Table 1, in which a




|
| Table 1
| analogue digital
| range | testC Cmeter | C meter
10 pF 108 pF [ 92 pF
| 1 B’ pF | 370 pF
68 pF 77.5 pF
| 100 pF | 110 pF 945 pF
| , |30 pF |30 pF 330 pF
| 680 pF | 660 pF | 640 pF
1 nF 098 nF 095 nF
33nF 3.25 nF 3.20 nF
| 3 6.8 nF 6.80 nF 6.65 nF
10 noF 10.0 nF 9.83 nF
33 nF 302 nf 31 oF
| 4 68 nf 69.2 nF 69
| 100 oF | 102 oF | 102 oF
30 nF |38 oF |36 nF
| 5 |68 nF |685 nF [674 nl
| 1 uF 101 4F 0.993 4F
1 W | 110 4F 109 uF
6 4.7 uF 5.80 uF 590 uF
10 uF overflow N3 uF
* Electrolytic capacitor.

A comparison between the performance
capacitance meter and that published in reference !

4

of the present

| Fig. 4. The circuit board for the capacitance meter. Rotary switch

| s+ s fitted direct onto it.

A look inside the completed capacitance meter.

Parts list

Resistors ( £5
Re = 68KF |
Ra= 6K8F

Ra=GBORF

Rs=33K ,

Rr=1K0

25K preset

KO peesat

C2=8p2

Co=68p

Ca=104; 16 V. axial
£

STC Electronic
Telephone: (0279)

comparison is made with the
capacitance mster detailed in
0. The performance of the
low-cost meter described here
is the more
feirviiciy and
bration. Its maximum deviation
urs in the lowest range.
he indication is typically
o cen, however
that the digital capacitance
meter gives too low readings
with the same test capacit

more than about G mA, so that

the builtin battery will last for

many tesis and measurements.
™
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HOW DOES THE HUMAN
COMPUTER WORK?

by Dr Kevan Martin, UK Medical Research Council Anatomical Neuropharmacology Unit,
Department of Pharmacology, Oxford University

The human brain is a triumph of miniaturisation, the most
remarkable computer in the world. Yet its nerve cells process
only 100 or so instructions per second in contrast to the half-a-
million that a microcomputer may handle. This makes the speed
at which we perform very complex operations all the more
astonishing. One of the most complicated tasks we are capable
of is visual perception, which goes on in the cerebral cortex.
Scientists are now steadily gaining information about how the g
cortical ‘microchip’ works: technically formidable operations
such as injecting a recognisable ‘label’ info single nerve cells
through a glass tube only one-half a micrometre in diameter are
producing detailed information that is extremely valuable, not
only in understanding our visual processes but in building the
parallel processing systems that so-called fifth generation
computers will use.

Computers are

i shops at the checkout till,

they dispense money to us out-
side banks, they produce our
lity bills and they are coming
to replace typewriters for tasks
such as writing this article. They
tackle complex arithmetic with
an accuracy and speed that no
ordinary human can to
match. The rate at wich the
have proliferated to occupy
almost every niche of our ex-
istence, in the home and work-
is a tribute to their
bility of operation. The s
con ‘chip’ which is the E
modern computers has u\deed
produced a revolution i
years of its existence.
In our admiration for the
tronic marvel we perhaps
et that the most powerful
puters in the world are not
built of silicon, but are ¢
based. Each of us, in fact, ov
one of these computers; they.
| come builtiri at birth and
operate unceasingly, often for
ell over 70 years. It is, of
, the human brain.
ke the silicon chip, our
brain has evolved over millions
of years and, because it is
always with us, we often forget
how powerful it really is. It is
only recently that attempts to
simulate human behaviour
using computers have revealed
how difficult many of the tasks
6.32 cietorindia june 1987

| The br

I Cersveiom

Coretraiconex

covers
deep folds. If a ¢
underlying fibre connections

of a monkey seen from the side. Its cerebral cortex
the other regions apart from portions of the
Much of the cortex lies buried in
ex is dissected away from the

its laminated structure can be

clearly seen. The width of a column of cells with similar
functional properties varies from about 0-05 to 05 mm,

depending on the property.

are th perform with ease.
The speed at which we can
carry out very complex oper
ations is  all
astonishing when we con:
that a microcomputer car
cess about half-a-million in-
structions per second, against
100 per second or fewer for the
average nerve cell.

| Processing Visual
‘ Information

One of the most complex tasks
we perform is that of visual
perception, and this has been a
major area of investigation over
the last 25 years. We now know
! that the main processing of

visual information goes on
within an areao of brain called
the cerebral cortex. In
within an area of brain called
the cerebral cortex. In
primates, including humans,
the cerebral cortex is so well
developed that it covers the rest
of the brain and, with its con-
nections, forms over 80 per cent
of the brain's volume.

The cortex consists of a sheet of
nerve cells 2mm thick and
about one-seventh of a square
metre in area. It forms a great
deal of the grey matter of the
brain, and the nerve fibres that
connect different areas of the

| brain form the white matter, In

‘humans the cortical sheet has to
many times to fit in-
1 this produces the
oluted surface of the

hum ai
The design of the brain is a
triumph of miniaturisation; no
present-day computer even ap-
proaches the computing power
contained within its 15-litre
volume.

The primary visual processing
areas of the cerebral cortex lie
at the back of the brain, but the
positions of the many ohter
visual areas that undoubtedly
exist in humans have yet to be |
found. In other primates, such
as monkeys, these other visual |
areas have been mapped and it |
turns out that about 40 to 50 per
cent of their cerebral cortex




carries out visual processing.
That so much of the brain is oc-
cupied with visual processing
is perhaps not surprising, when
we consider how much we de-
pend on our eyes for normal
living.

The first stage in visual process-
| ing takes place in the eye,
where the retinal receptors
sample the visual world and
transmit the information to the
visual cortex via an in-
termediate structure called the
thalamus. Each receptor in the
retina ‘looks’ at a small piece of
the visual world and signals
changes in contrast, such as the
| difference between the black
| letters and the white page of
this article. In many vertebrates,
including ourselves, the retina
contains a mix of receptors, all
of which are selectively respon-
sive to light of a different wave-
length. The mlormauon they
provide is used for the in-
terpretation of colou T

While almost any visual
stimulus activates the retinal
receptors, the nerve cells in the
cortex are much more selective
in their responses. Intensive
| study by the Nobel-Prizewin-
| ning scientists Professor David
| Hubel and Professor Torsten
| Wiesel of Harvard Medical
| School showed that most of the
| cells are selective for the orien-
| tation, shape, size and direction
|

of movement of the visual
stimulus. Cells with similar
preferences -are  grouped
together in columns extending
through the full thickness of the
cortex. Clearly this sort of func-
tional must reflect

square millimetre of cortex
covers about 100000 nerve
cells. In primates, the primary
visual cortex alone probably
contains about 320 ~ million
nerve cells. As if this is not
enough, there are many differ-
ent types of nerve cells and the
cortex is further divided into six
basic layers containing different
densities of these types. Never-
theless, there appears to be one
important simplifying principle
in the design of the cortex: it is
a modular system. This means
that, at least at its most basic
level, particular structural pat-
terns are repeated again and
agam in effect adding together
ore of the same kind of
mxcmch)p. From the massive
expansion of the cerebral
hemispheres seen in the fossil
record, we surmise that the
design of the cortical micro-
chip was succesful, efficient,
and flexible enough to accom-
modate the new processing
tasks that arose during our
evolutionary history.
ur task, then is to discover
what the structure of the cor-
tical microchip is, and how it
works, The way we do this in-
volves a combination of many
different 1l of
which press against the | of
our present expertise. There
are two strategies that we are
using to find out how the nerve
celils interconnect to form the
circuits they do. The s to
watch how they form, unit by
unit, by studying the develop-
ment of the nerve connections
during early life. The second

strateqy is to take the complete
adult circuit, select one el
ement, for example a single
nerve cell, and find out its pos-
ition in the circuit and what it
does.

The experimental work in-
volved in both these strategies
is similar. The activity of a
single nerve cell in the visual
cortex of an animal is recorded,
using a glass tube of micro-
scopic dimensions filled with a
salt solution containing the
enzyme peroxidase, which is
made from horseradish. After
the physiological properties of
the cell have been recorded,
the enzyme s injected into the
cell, which it fills entirely. The
size of the cell body is about
20 um and the diameter of the
glass tube is about 0.5 um, so
the operation of injecting a
single cell is technically for-
midable. Nevertheless, the ef-
fort has produced detailed
formation about the connec-
tions made by single cells,
which could not be obtained in
any other way. The first point in
the circuit that we have exam-
is the input to the cortex
e thalamus. Each nerve
""e thalamus sends a
to the cortex, and

tracts known as the white mat-
ter. We have recorded from
these fibres as they enter the
cortex and have filled them by

Ahaw iic nerve ceh enters the
cortex, it breaks up into a great
many branches, which are

beaded. The beads, called
boutons, are the points of con-
nection between the nerve
fibres and the cells in the cor
tex. The connection is made by
a structure called a synapse, a
specialisation of the membrane

of the bouton that can only be |

seen using the very high
magnifications of an electron
microscope. The bouton itself
contains many small packets of
chemicals known as neuro-
transmitters, which are the
means of communication be-
tween cells, as opposed to the
electrical impulse that is the
signal sent out from the nerve
cell body down the nerve fibre.
When this electrical signal ar-
rives in a bouton, the neuro-
transmitter is released and
crosses the synapse.

The nature of the neurotransmit- |

ter is critical in determining

what happens next, because
some neurotransmitiers  ac-
tivate, or ‘excite’ their target
cells to produce an electrical
Ar.ﬂpulse while other neuro-
smitters act to prevent im-
ulse: ng produced and so
‘inhibit’ their targets. So we
have not only to discover what
connections are made between
the different nerve cell types,
't we have to find out which
ransmitters they contain

Thls is done by using the
powerful techniques of im-
munology. Antibodies can be
2de that recognise particular
eurochemicals, and different
specific antibodies can be used
to test which neurotransmitter is
ed by a particular nerve cell

an underlying organisation of
the cortical circuitry. However,
analysis at this level is unable to
tell us very much about how the
cortex is put togehter and pro
grammed, any more than we
cén understand a computer by
exploring its word-processing
capacities. Nevertheless, in the
same way that the circuitry and
logic of the computer deter-
mines its capabilities, so our
understanding of how the visual
cortex performs its tasks
depends on how much we can
find out about the contents of
the cortical ‘black box' Several
groups, including ourselves,
have now begun long-term pro-
grammes of research to find out
the structural basis of cortical
function.

One of the main problems we
face is the sheer number of
components involved. Each

lz
|

Gass e
Wiecwin

[

Siopsa
|
Boutonconiaing |

inject the cell with the enzyme.

Schematic view of some of the experimental techniques used to uncover the cortical circuits.
Electrical activity of the cell can be recorded through the glass tuse, which is then also used to
G

he enzyme remains only within the injected cell and fills all the

one of the many target cells is illustrated here.

processes of the cell. The point of contact between two nerve cells, the synapse, appears as shown
in the inset when viewed under the, electron microscope. All boutons make synaptic contacts. Only
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| Extensive Branches

{ The nerve fibres from the

thalamus excite their target
| cells. Previously it was thought
| that only a few nerve cells were

that the branching of these
fibres is far more extensive than
was supposed, and that as many
as 5000 cells can be contacted
by the branches of a single fibre
from a thalamic cell. However,
each fibre contributes no more
than a few synapses to any
single cell, whereas we know
that each nerve cell in the cor-
tex receives at least 3000 syn-
apses

Not only is the contribution
anatomically small but, we be-
lieve, it is also functionally
small. The activity of each
synapse produces only a small
potential change in the cell to
which it connects, and because
each cell has a threshold to be
reached beiore it produces an
electrical impulse, the actxvny
of hundreds of excitato:
apses has to be a
before the cell sends the elec»
trical signal down its nerve
fibre. This is a critical obser-
vation, for it gives us the first
hint of how the cortex might be
working.

| The high degree of convergent

| excitation that is required to ac-
tivate a single cell makes it very
| different from the

with which we have been c:

paring it. Unlike the computer,
| which is organised in a very

hierarchical way, the cortex
seems to be operating here asa
democratic society. On
enough cells agree that
event has taken place do they
act together to produce an elec-
| trical impulse in the cells on
| which they converge. This cir-
| cuitry is in sharp contrast to that
found at earlier stages in the
visual pathways, where the
linkage between one nerve ce.
and the next is very much more
secure because there is much
| less convergence and diver-
| gence.

"‘\ese experiments  indicate
the principle on which the
ortex is designed is one where
each nerve cell talks to many
other nerve cells and, in turn,
receives communication from a
great many nerve cells. There
are a number of good reasons
why this should be so. One big
problem that needs to be dealt
with by the brain is that the
6.34 crexcor
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transmission time along the
nerve fibres and across the
synaptic junctions is very slow.
If these conduction times were
transposed to a computer, the
processing time just to read a
single line of text would be in-
tolerably long. The situation is
made worse by the fact that
most of the problems the cortex
has to deal with are complex
and, naturally, the time taken to
arrive at a solution increases
with the complexity of the prob-
lem. Yet we can amive at
solutions to complex tasks with
remarkable speed.

Parallel Processing

The paradox of how rapid
solutions are achieved using
circuitry that operates slow!
explained by a |
known as parallel processing
This is a means of bmunq up

number of sub-task: at ¢
then be sol
instead

h degree of divergence in
the input of single nerve cells to
the cortex, and of nerve Cel\q
within the cortex itself, that pr

possible. In this way, the severe

physiological limitations of the
speed at

individual

rate are off.

which

The converse aspect of
cuitty, a single nerve cell re-
ceiving a convergence input

x 1l
or nerve cells,

partic
faces such as the skin
are spontaneously active. This
could be a source of confusion
if every nerve lmpulse amvmq

living much of the
time in a land of illusions. The
design of the cortex ensures
that this random activity is
filtered out, because only the

simultaneous action of hun- |
dreds of cells produces an
electrical impulse in the cell or
cells on which they all con-
verge. Simultaneous activity in
all these cells is most unlikely
to occur through random spon-
taneous activity, so only real

w

The cortex is built on the principles of divergence and

convergence. One nerve cell

cells, and each cell in turn receives a convergent input from

many other nerve cells.

events produce the required
simultaneous activation of large
numbers of nerve cells,
However, even in normal vision
the cortex has to create illusions
in erdex to sidestep some of the
nh limitations of the
y For example, the visual
field of each eye contains a
blind spot that corresponds to
| the region of the retina where
the optic nerve leaves the eye.
We have no conscious aware-
ness that there is any gap in our
ﬁeld of vlew because the brain
r visual
can oc-
cur in time, too. This is well
demonstrated by our ex-
perience of cinema films,
| where 24 ‘stills’ are presented
iccessively every second, yet
our erience is of con-
tinuous, smooth motion. These
usions of continuity in our
visual experience are clearly
preferable to a disjointed and
| incomplete view of the world. A
great deal of what the cortex as
foes may be o provide

ent, we make the b
E UnloTTial (and Some.
times embarrassingly) is not
ways the correct one, as
we greet the long lost
who turns o
stranger.

Highly Ordered

A crucial factor in our inter-
’ pretation of a visual scene is
| that the stimulation must be
| such that the cortical circuits
are activated in a highly
ordered way in space and time.
| Wi i require-
ment is not met, the brain can-

not usefully interpret the input
A simple illustration of this is
the common experience of
‘seeing stars’ after receiving a
knock on the back of the head.
The mechanical stimulation ac-
tivates large numbers of cortical
neurones directly and we have
the experience of moving
points of lights, called
phosphenes. This experience
does not correspond to any nor-
mal visual perception because
the knock on the head does not
activate the cortical circuits in
the appropriate pattern.

It is only through a knowledge

of the circuitry and function of |

the cortical modules that we
will be able to understand the
nature of the processing that
the cortex is doing. At present
we are still grappling with very
basic aspécts of this problem.
Even when these are solved
many big issues will remain,
such as how our memories are
used in cortical processing to
solve problems of recognition,
and how we are able to direct
our attention to particular tasks
extraneous distrac-
g stimuli, and understanding
e ‘conscious’. Solving
roblems is still one of
the most formidable tasks in

biological research, but the rate
of progress, and the develop-
ment of new ways of unlocking
the secrets of the cortical

| microchip, make this one of the

most exciting and promising
areas of new research.

A great deal of the work de-
scribed here was done in col-
laboration with members and
associates of the UK Medical
Research Council's Anatomical
Pharmacology Unit, whose con-
tribution I gratefully acknowl-
edge.
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METAL DETECTOR

Attention, treasure hunters! Here is a simple, inexpensive, and
highly sensitive metal detector.

Metal detectors  generally
operate on the basis of one of
the following technical prin-
ciples:
BFO
cillator).
In this system, the inductor in
the search head is part of an os-
cillator, whose variable out-
put frequency is mixed with
another, fixed, frequency ob-
tained from a second oscillator.
The difference (beat) frequency
falls within the audible range.
When the search head is
brought near a metal object, the
variable oscillator causes an
audible or otherwise detect-
able change in the beat fre-
quency. BFO-based metal de-
tectors are relatively inexpens-
ive and easy o operate.

TR/IB (transmit-receive/induc-
tion-balance).

This system is based on the
mutual-inductance  coupling
between a transmit coil and a
receive coil. When a metal ob-
jectis introduced in the vicinity
of the inductors, the degree of
coupling changes, and the
resultant variation in the oscil-
lator output level is detected.
PI (pulse induction).

A continuous pulse train is
transmitted, and the rec
echoes thereof are examined in
respect of their shape and
strength. This enables repor-
ting the presence of metal ob-
‘ects in the area covered by the
transmitter.

(beat frequency os-

Each of the above methods for
detecting netals has its par-
ticular advantages. The ideal
metal detector is, therefore,
based on the most advan-
tageous aspects of all three
principles discussed. Such a
detector would be very sensi-
| tive, and capable of providing
| an indication of the type of
| metal the buried object is com-
| posed of. It wil be understood
| that the ideal detector does not
| exist, as it is extremely difficult

to rule out some of the disad-
vantages inevitably associated
with any of the previously men-
tioned measuring methods.
The metal detector described
here is based on the TR/IB prin-
ciple, and therefore has two in-
ductors in the search head. As
will be seen further on in this
article, the design is essentially
a combination of a variable-L
oscillator, and a detector.

Magnetic properties
A metal ob]ec( can cause a vari-
self-inductance,
and, therefore egree of
coupling between inductors.
The effect can be positive or
negative, depending on the
>'anve permeability, s, of the
etal. In this context, it
is useful to know that materials
and substances are classified as |
paramagnetic (w>1), diamag-
ic (u<l). or ferromagnetic
" see Table 1
.)e'crmmmg an  objects
substance on the basis of u
measurement is  generally
mther, difficut. However, the
rence between paramag

difference in the

| | Table 1

Magnetic properties of various substances.

5

tude of -
L‘uy currents are induced in a
conductive object when this
biect to a varying magnetic
e strength of the Fddy

(w<1)

Bismuth
Glass
Copper

Water
Silver

(w>1)

Aluminium
Sicon

Palsdiom

(wr>>1)

duced in, for
sheet if this is Fd and 'nh]‘
The edd

consid:
ver, if slots are c.n into this
ect, Referring in particular to

the use of a metal detecto:
further factors that determine
the strength of eddy currenis in
a metal object include its pos-
elektor india june 1987 6.35




ition in the magnetic field (ie.
the number of lines of force that
intersect it), and the effect
brought about by the composi-
tion of the earth's surface.
The foregoing considerations
may serve to account for the
technical difficulties involved in
| determining the substance of a
buried object on the basis of a
| single measuring method.

Circuit description
The circuit diagram of the metal
detector appears in Fig. 1. Tran-
sistor T: functions as a self-
quenching  oscillator.
means that it simultaneously
produces a low and a high fre-
| quency signal that together
form an AM-like waveform as il-
lustrated in Fig. 2. Notice that
the rising slope of the com-
posite signal is steeper than the
falling slope. The oscillator is
switched on and off by means
of Dy, Cy, and R:. During the os-
cillation, Cs is charged via Dy,
up 10 a voltage that is high
enough to turn off Tv. The o
lation stops, and
charged via Ry, until the volrage
is low enough for Ti to start
oscillating again.
| The transmitter inductors, L, Lz
and Ls are connected be'ueen
the base and the colle
In practice, the transmitter i
ductor set is arranged such that
| sty capacitance is counter-
| acted to ensure the stabil
the oscillator. Capac\!or Cs s fif
ted in the search head, together
| with the inductors, to preclude
stability problems owing to the
capacitance of the cables be-
tween the search head and
detector circuit. Inductor
and Ls together form the coup-
| ling loop, also built into the
search head, and partly cover-
ing the transmitter’s set of
ductors. The residual (bz
ground) signal from LeLs can
compensated with the aid of
tuning capacitor Cs, wh
serves to null the detector w
the position of the transmitter
| and receiver inductor has been
aligned, and the construction of
the search head has been com-
ted successfully.
sensitivity of the metal
detector can be adjusted with
potentiometers P+ (fine) and Pz
(coarse). Diode D: is a positive
rectifier that ensures the ab-
sence of negative levels on the
inverting input of IC:. The oper-
ation of the detector circuit is
fairly simple: when the rectified
6.36 eleitor india june 1987
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Hretens

Fig. 1. Circuit diagram of

nal exceed: res- | audible pitch shift when a metal
hold voltage at the comparator’s | object is detected.
nor-inverting input, the IC | Components Ds-Rr-Ciz convert

| toggles, pullmq its  open- | the output signal from Tz into a |

collector out

The p:

by the loudspe

| detector depends on

| of the signal from the receiver
il-
dashed

tor,

La-Le.

Thls

is

turn- | negative

feedback voltage for
the comparator. This set-up pro-
n automatic gain control
ty that counteracts strong
level variations. Moving
co)l meter M1 provides a visual
indication of the signal
strenglh Push-button S: makes
le to check the battery

factor of the part of the i

(ha( exceeds the threshold. The

| Construction
effect thus obtained is a clearly | The final performance of the

approx. 30kHz

approx. 1..2ms

2 86069-2

Fig. 2. The output signal of the self-quenching oscillator.

ing the |

¢ |
|
|

metal detector largely depends
on the precision used in con-
structing the inductor assembly
in the search head. Figure 3
shows the shape and size of the
formers that hold the inductors.
The formers should be made of
perspex, which is reasonably
easily obtainable in sheet form.
Do not use wood, as the resul-
tant susceptibility of the
formers to ambient humidity
variations gives rise to difficulty
in nul]mq the detector. Cut, rab-

into the entire edge of
s, then use 30SWG
(0.3mm) enamelled copper
wire to make the inductors as
follows:

commence with glueing the
start of the first winding onto
plate 1 at point A. Wind L1 as 22
clockwise tums in the slot
around the side of the plate.
Stop at point A and create a tap
by twisting the wire over a
length of roughly 10 cm, which
is glued onto the plate surface.
Leave the remainder of the wire
unused for the moment, and
connect the start of Ls to the tap.
Then wind Ls as 4 counter-
clockwise turns onto L. Start
and stop at point A and glue the




free end of Ls onto the plate. |
Proceed with winding Lz from
the wire that was left flying after
winding L. Wind 22 clockwise
turns into the slot, starting and
ending at point A. Secure the
wire end by glueing it onto th
plate.

The receiver inductors on plate

as 36 clockwise tumms, starting
and ending at point B. Create a
tap as for L and glue this and
the start of the winding onto the
surface of plate 2.

Proceed with this length of wire
and wind Ls as another 36
clockwise turns. Stop at point B
and glue the last wire end onto
the plate. Now identify all wire
ends and inductor junctions
check for comect continuity,
secure capacitors Cs and C:
onto the plates, and connect
them to the relevant wires

Cut a slot into plate 2 at the lo-
cation shown in Fig. 3
holes in both p
asembling and aligning these
the aid of nylon bolts and

The r mechanical

" parts of the metal detector can
be made to individual liking.
The search head and
closure for the detector

s can be fitted onto a

nstick oralength of PVC
tubing. The latter construction
is preferable because of its
P oty
the wiring between the
arch head and the detec
circuit from sight.

The construction of the detec-
tor's electronics is a matter of fit
ting all comporents in accord
c the PCB overlay and
the parts list—see Fig. 4. There
are five controls on the enclos-
— ure front panel: S1, Sz Ce, P+ and
] P2. A sixth may be added as set
tin the next section. The c
ctions between the tuned cir

| ‘ cuits in the search head ar

Fig. 4. The printed circuit board for constructing the metal detector.

Parts list
e | tor PCB are made in
Resistors (£ 5%]: C2iCsiCa=10 reened wire.
=270K C4=10004; 10 V axia | | A suggested enclosure for the
2R Cs=100n styrofiex * S1= miniature SPST switchi ‘ inductor assembly is composed
Rs = 100K Ce=500p tuning capacitor o= Pl of two plastic, dispensable
1Ko Cr=18-22n styrofiex * s, which leave suffic

room inside when the rims
glued together. The completed
search head can be made suffi-
ciently sturdy by filling it with

|
|
CeiCra= 1000
Cro=474; 10V axial
l polyurethane  potting  com-

Cn=22n
Ciz=Ty; 83 V axial electrolytic

22K linear potentiometer
2K2 linear potentiometer Semiconductors: .

rade by parallel con

pound Or epoxy resin.

i« 5
A Avaiabl from Cirkit PLC » [ inzte thetsearol head I
Capacitors: Te=BC3T Telephone: (0952) 44111, Stock 1 ever, make sure that the ind
3 G- L1 0. 06.50006 tor asembly i thotougly fesicd |
|| and correctly aligned
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Setting up

Initially, the perspex plates are
spaced to the maximum extent
allowed e nylon adjust-
ment bolt. Neither link A nor B
must be fitted on the circuit
board, and all controls are set to
mid-travel. Switch on the detec-
tor, and check whether it can
produce an audible note at a
particular setting of Pr-Pz. Make
sure that this test is carried out
in the absence of metal objects
in the direct vicinity of the
search head. Carefully align the
position of the plates until a
point is reached where the
loudspeaker volume is minimal;
it may be necessary to redo the
adjustment of the sensitivity
controls. Increase the distance
between the plates by about
0.5 mm, and secure the bolt and
nut to retain the position. The
inductor assembly can now be
fitted into the search head,
which is then sealed and filled
with a suitable compound. Fit
wire link A and check whether
Cé can be adjusted for a dip in
the detector's output volume. 1t
this does not work, fit

the adjustment
the inductor assembly is prob-
ably unbalanced by it being fit-
ted into the search head enclos-
ure. The final atiempt you can
make is to fit a 470p capacit:
parallel with
remedy the

;NEWS ®

the circuit from a

requla(ed 9V supply, and ad-
just the sensitivity controls such
that the detector produces no
sound. Press Sz, and adjust Ps
for full-scale deflection of M.
Reduce the supply voltage to
7V, and mark the resulting
needle position in red. Preset
P; makes it possible to adjust
the meter sensitivity to in-
dividual preference.
A final remark about the oscil-
lator: a hum-like 100...150 Hz
beat note may be audible as a
result of interference between
the two output frequencies.
This effect can be obviated by
fiting a 50K  SYNC poten-
tiometer in series with R: (see
the cross in the circuit diagram,
Fig. ).

The detector in
practice

Firsttime users of this metal
detector are advised 1o try out

t the
ity is greatest

note from the loud-
peaker is just about audible
Tummg Cs to the left and the
right of its null position is a
means of determi

aramagretic subs
ancnce is doubtlessly the best
way of gaining experience in

I

coarse

FINE

=

and the interpretation

OI its output signal. It will soon

| become apparent that the over-

pping part of the plates is the
sensitive area of the

ted lay-out of a front panel for the metal detector.

search head. When is
slowly swept over the ground, it
enables detection of a coin the
size of a shilling buried some
15 cm deep. B

NEWS ¢« NEWS ¢ NEWS ¢ NEW

IN THE FOOTSTEPS OF
MARY SHELLEY?
Computers are now so
much part of our daily lives
that we tend to forget that
the most powerful
computers are not built cf
silicon devices, but are
arbon-based. They are, in
fact, human brains.

The Science and
Engineering Research
Council—SERC—has
recently announced a multi-
million pound research
project which has as its

ate aim the
development of a chemical
computer that will operate
in the same way as the
human brain

A number of electronics
companies and universities
will collaborate under the
project, called MERI—
Molecular Electronics

6.38 i
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nitiative.

MERI is

compute
although the Japa:
also known to be working
on the development of an
organic computer.

The idea of a molecular

an American scient

dissipation problems in
electronic computers.
Living organisms are made
up of carbon-based
compounds, better known
as organic compounds, that
interreac to make possible,
among many other things,
such functions as thinking
Under the MERI, biologists
and electronics experts will
work side by side to
engineer carbon-based

chemicals that can replace
lectronic components now.
These

enormous computing power
in a very small space.

Since molecules are

cted in three
fimensions, the computer
based on them would be
able to use parallel
processing, making it very
fast. It would also be better
at pattern recognition

than conventional
computers

ofcourse, a working model
of the molecular computer
will probably not be ready
until the turn of the century,
but there will undoubtedly
be many important spin-offs
during its development in

electronic components.
It remains to be seen how
the chemical computer will
with the photonic

E now also under
development both in Britain
and in the USA. It is,
however, interesting to note
that the Science and
Engineering Research
Council has decided to fund
the former to a very much
larger extent than the latter

fraih

It is thought-provoking to
speculate on what the
chemical computer will
eventually consist of. After
all, once molecular
electronics has proved
successful, the way will be
clear for a legitimate
marriage between physics
and biology. May we then
look forward to a truly
biological computer made by

the form of improved

a modern Prometheus?




SPEECH RECOGNITION SYSTEM

A breakthrough and the prospect of a radical advance in the
way man relates to machine has been achieved by Marconi
Speech Systems, a GEC company, with its Macrosreak Speech
Recognizer.

The most rapid, universal and
simplest form of human com-
munications is speech. Speak-
ing rates of 180 words per
minute are quite typical, yet
even a relatively slow rate of 100
words per minute is still much
faster than an average typist.
Speech recognition however in-
volves solving many complex
problems. For example:—
B A speaker says the same
word differently every time
We naturally accept these vari-
ations when listening.
B Words spoken in isolation
are often very different from
the same words in normal
speech. We say 'to' , and we
write ‘twenty to two, but in the
latter case most of us actually
say ‘twenty '’ two.
8 IFTEXTWASWRITTENINTHE
SAMEWAYASWESPEAKITW

OULDLOOKLIKETHIS. Another |

problem for a recognizer is
therefore to distinguish each
word from a spoken phrase or
sentence.
Human speech recognition
starts in the ear where the
cochlea provides a detailed
analysis of the acoustic signal
which is then processed by
millions of interconnecting
nerves. We then naturally use a
combination of—
W Phonetic knowledge, that is
knowledge of the spectrum

words in real time with a
high percentage of certainty,
d what's more you speak

naturally and not in an isolated th
‘dalek’ type manner. il
macrospeAK is the product of

| eighteen months intensive de-

| velopment
P it

con

It successfully

nizers

ent

speech

nate re-
for me computer |
keyboard in man-machine op-

ounts many of the
that have, to date, |
e widespread use of
recog-

and time i ation of sounds.
W Syntactic knowledge, that is
knowledge of word order
rules of our language.
| M and semantic knowledge, ox
| knowledge of what words
| mean, to achieve correct rec-
| ognition.

In the past speech recognizers
| have rarely been able to solve
| the complex problems or incor-
| porate human recognition pro-
cesses. Speech recognition
systems have often been large,
expensive, inflexible  and
cumbersome to use. MACRO-
| speak, however, is a high per-

Iormance‘ compact device that
‘ is commercially cost effective,

flexible and simple to operate.

Table 1
Technical Specification

Maximum number of words
Maximum duration of stored speech
Maximum number of syntax nodes
Maximum number of macros
Maximum number of macro characters
Maximum number of

training text characters

Interfaces:
Dual RS232C Ports, full Duplex
Baud rate — user programmable up
Parity — user programmable
8 Bits Data word
- Stop Bits — user programmable
Speech Input —

0 9600 Baud

Power Supply — 230/115 Vac mains, 20W 8
Office Model Dimensions — Width 310mm, Depth 386mm, Height 33mm

Tocal at microphone level, remote at fine level

erations. Indeed, a number of
such man-machine interfaces
have appeared in recent years,
aimed at the professional and
consumer markets. And one re-
cent US survey* forecasts a $1
billion domestic market for pro-
fessional speech recognition
products by the end of the
decade.
Yet, the human voice has been
notoriously difficult to recog-
nize. The nature of speech is a
poorly-understood process,
problem compounded
ice pattern that is unique to
h and every individual. For
n — and despite the
some manu-

o{ the past have suffered severe

limitations. For
ocabularies.
W Lengthy and tedious first-
| time samplmq routines
whereby | the

in
W Slow,

voice patterns.

error-prone  recog:

real time to naturally de-
livered speech, ie spoken in

ognizer to respond to their |

on. |
W An inability to respond in

nected groupings such as

Expensive hardware or soft-

ware modifications needed

| for the system integration.
When high unit cost is added to
these failings, such products
have generally tended to offer
doubtful value for money.

‘ A proven pedigree
Marconi has overcome these
limitations With MACROSPEAK by
capitalizing on its twenty years
of work in speech processing.

Since 1981, this work has focus- |

ed on the company’s SR-128
‘equipmem. the world's first
stand-alone connected speech
recognizer. It has proved to be
a product that retains user

* Probe Research Inc.,
Morristown, NJ.
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credibility in demanding civil | Built for the world |

and miliary applications,
of work

British - Telecom, Smiths In- o

dusties,  Plossey.  Fomanti, | MACRoseeaK has been buit to

| appeal to firsttime us 10
may be totally unfamiliar with a
speech recognizer. Its modern,
uncluttered looks result from a
design precept that gave high

British Airports Authority, The
Post Office and the London In-
ternational Financial Futures
Exchange ate some represen-

tative users of this high per-

e e priority to simplified operation

Perhaps the SR-128's greatest and suitability for the work:

success has been achieved in | Place.

flight trials conducted by the | The unit is connected to e

oyal Aircraft Establishments | R5-232 interface of any VDU
supported computer or system

at Bedford and Farnborough
These have clearly established
the benefits of speech recog-
nition in the cockpit, princi-
pally as a means of reducing
aircrew workload. These trials
and their highly promising
results, culminated last year in
the award of a Ministry of
Defence contract, following
competitive tender, under
which Marconi Defence Sys-

using the supplied lead. The
application text is typed in: the
system trained with one’s v
and all the information saved to
disk. This initial setup is a
once-only process which does
not have to be repeated in day
to-day uSe. MACROSPEAK is NOW
ready for future operation, a
simple procedure which in-
volves  switching on wcro
seEak, loading the applicatio
disk, and speaking i
microphone

Using

s
Gedicated. 100Dword airbomme
speech recognizer.

the supplied micro-
e, key words and phrases
are spoken into the unit (up to
160 words for the standard
model, and up to 640 words for
the upgraded unit). Words are
accepted instantly, verified on

A powerful new voice
macrospERK  builds the
reputation of the SR-128 by in-
corporating new lost cost tect

nology, a refined algoritr

easy-use features. The resul
ends practical, effective and
affordable speech recognition
o a host 1

on

future use.
Any number of users can pro-

gramme their voice patterns |
using

of ever
I computer-e

ay pr separate disks, and

Principal macrospeak features include the |
following: |
M Accurate and reliable recognition perf
8 Simple Interfacing.
8 Low cost

B Large vocabulary —
M Easy installation

B Single Pass training
8 No host software or hardware modifications necessary
8 Macro command facility

W Continuous recognition

B Ripid response time |
B Local storage of applications on 3.5 inch disc |
M Syntax option to enhance performance
B Accepts any language or diale

L ] Specnal purpose LSI dev)ces designed-in

160 words or 640 word capacity

| ® Voice switching capabmty

| 8 Menu driven set up

| & Choice of office or industrial models
8 Compact size

6.40 eiei:
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cessor

SIGNAL ARITHMETIC
PROCESSOR PROCESSOR

MEMORY.

oYNAMC TiME MicRO-
WARPING PROCESSOR

PROCESSOR

87080

Block schematic of the MACROsPEAK Speech Recognition System

quired during each teaching
session.
Being ‘transparent’ in operation
means that MACROSPEAK gives its
operator the choice of voice
and/or keyboard entry. Its small
size — just 310x 38693 mm —
makes it a practical desk-top
peripheral, and the unit can
operate in a vertical position
where space is at a premium.
Industrial users may well wish
{o site MACROSPEAK in areas sub-
ject to high levels of ambient
noise. Marconi has significant
experience in the successful
application of speech recog-
nition in high-noise environ-
ments and MACROsPEAK includes
ard fa
er-

ain rec

rmance in such condmons

3 D voice template
uses a spectral
technique known as ‘whole
word dynamic time warping
pattern matching’ to compare
spoken with stored words. The
algorithm is implemented on
two custom 3-micron Silicon-on-
Sapphire LSIS designed by the
Speech Systems and

SPEAK

Elec-

distance between the acoustic
input and the stored spectral
patterns on a frame-by-frame
basis. The second contains tife
algorithm which undertakes the
pattern matching process. A
68000 32-bit processor com-
pletes the heart of the system.

In simplified terms, the recog-
nition process compares the
spoken words against the spec-
trogram, or three-dimensional
voice template, compiled dur-
ing the initial teaching session
Inputs are matched against
time, frequency and energy
parameters that have been
aded into memory from the
disk. Recognized words are
passed to the internal macro
processor which converts them
into output characters. The en-
tire process is performed in
real time, even in the con
tinuous speech mode.

Say less, do more
Although mAcRosPEAK Tesponds
directly to a large vocabulary of
user-defined words, its capa-
bility can be further enhanced
by using the builtin macro fa-
cility. This Marconi-patented
feature can be programmed by
ho initially types in
o command against
prompts. These




are then stored in memory and
may be saved and loaded from
the disk. Macro capacities for
the 160 word standard and 640
word upgrade models are zno

nd resp

[\'\o\her

ROSPE

svmat This

w!h Ahe
being hand!

be gained from the fol

simple examples

OWING | several

1 PEAK User requires
the recognizer to respond to
s of spoken inputs as

to be output to be active

0 be outg

far, s0 good. But the recog:
ing on the above rul

ature, the o]

| User-defined syntax
standard feature of
¢ is its user-definable

size of vocabulary

database containing,
hundred words rep
resenting men options. In u
perhaps only a handful of thes
are immediately available. Syn

ules ensure
limited number of v

s improves recognition per-

nce and

the size of the active
macro

vocabulary. &s with
fe:

imposes. a set of

led. Consider a
in total,

that only a
ords need

one time.

at any
can be employed

5
perator can

will interpret the input "twenty | these rules by typing in ag: 55 control Sindex Speech Technology Ltd
two” as ‘202, A macro com- | menuwdriven  prompts ir plotting (igitizing) of London has been using
womatically sup Set-up mode. nd Air Traffic crose voice control of
0" and output the their Chinese text editor for
desired 22 e c over a year.
2 Marconi believes that the ~APPplications
rful macro facility will | Some of the many application:
ystem Houses to include . -
duce elegant custor B Data base enguny
utions for specific §O tion quantitie

nding the poten- B Ba
de:
'
BC.
cl L]
into a thle sequence of ho:
1] n order to access = M Si
or set up a user system. In fact

tandaid ette formals could be
called up and created wi
w words!

8 Computer s

sought

Speech Recogni

simplification of

its

SIMPLE 555 TESTER

The versatile 555 timer IC has the
habit of turning up in wide variety
of circuits. As it is such a useful little
device it has become very popular

over recent years. Although the

is generally
occasions
occul T

effective
ng suspect devices

and

mple

ide
method ¢

The timer to be tested s con
nected as astal free
multivibrator the ‘f

test’ button ( a
C1 will start t

0 charge up via resisto

R1 R2 1 as the voltage
timer the intern,

ivated and pin7 is

taken low to discharge C1. The flip
flop is reset when the voltage on C1

reaches the threshold level of the IC
This takes pin 7 high and the charge
le starts once more.

The output of the timer (pin3) is
connected to a pair of light-emitting
diodes. When the output is high LED
D2 will be on and D1 will be off

E o
o s P g
; it

Conversely,
D1 will be o

For readers who may have other
applications for the Jsit and who
wish to alter the frequency, the rate
at which the LEDs flash is deter

R2 and
n can

mined by the values of R1,
C1. The frequency of oscilla

ated from the formula

a4
2R2) x C1

If, as in this case, the value of R2 is
much greater than the value of R1,
the freq be approximated

val

g
0.72
R2xCil

For the va\ues shown in the circuif
diagram ency works out to

5 Hz

test de very compact
by soldering all the components
directly to the IC test socket, whict
is first through a hole in
the upper surface of the box or

container to be used. Alternatively,
the con nents can be mounted on
a small piece of Vero-board or
similar.  Current consumption is

minimal and the unit can be powered |
from a single 9 V battery HE



| DECODING SATELLITE
TV SIGNALS

by J & R v Terborgh

Unravelling the mysteries of the two encoded TV channels on
ECS-1 merely requires an oscilloscope, some insight into the

composition of a video signal, and. .

Broadly speaking, satellite TV
transmissions are encoded to
ensure the income of transpon-
der leaseholders. Ideally, the
decoding of the relevant chan-
nel is so intricate as to
the use of a special decoder
unit, whlch ca'ﬂt authorities,
and  soi individual
viewers, purchase or lease from
the satellite  broadcaster’s
viewers registration depart
ment. In this way
mercially operating) broad-
casting stations can keep an ac-
count of the number of viewers
| of their satellite service, and are
thus in a position to raise a fee
for authorized rec:
| programme.

In the case of Sky Channel, the
| st allcommercial European
| satellite TV service t to

existence, the derlying

reasons for Em:mlmg their
popular programme were in
principle not aimed at regu-
lating the programme pen»

etration. Since the E

(ECS, OP 13° E) was—and

is—a communication service
| satellite,  international  regu-
| lations initially prohibited the

transmission of a standard PAL
‘ TV service via satellite. A com-
promise was then found by ar-
ranging for the Sky Channel
signal to be beamed down
encoded form, so that it could
1o longer be considered PAL
compatible, ie, it was to be-
come a communication rather
than a TV signal. The encoding
system was supplied by OAK-
ORION, and this has been in
| service ever since the first test
transmissions.
The purpose of the present
| article is to show how encoded
| satellite TV signals can be

restored for normal viewing. As

a practical example of how to

go about doing this, it will be
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parts from

demonstrated how an exper-
imental Sky Channel decoder
was developed from-an analysis
of the encrypted vision signal
with the aid of an oscilloscope,
and how a simple circuit was
designed that largely
ates the effects of the ¢
procedure.
however, it

Sky Channel vision

ignal refers to that as trans-
mitted from ECS-], transponder
| 6WH. This is not necessarily the
same signal as that avaiable on
a radio & TV c:

from the head-end station.

Sky Channe! an

analys

Cons

door Unit :

Reception” will no doubt

noticed the unintelligible pic-
from Sky Channel. In most

UNE

RASTER \'\JVIM[W]

25 Mz burst
1172 Line)

the junkbox.

cases, the screen shows but a
confused mess of B&W areas,
and the TV set refuses to
synchronize. Sometimes the
picture is in colour, then reverts
to monochrome again, and it
seems to wobble and tear at
random. The only facts that can
be established are that the pic-
ture is inverted, and that the
main sound channel is, for-
tunately, left uncoded.
Initially, the IDU was tuned for
highest S-meter deflection on
Sky Channel, and an oscillo-
scope was  brought into action
‘\e

ments are shown sche—
matically in Fig. 1. As could be
expected from the inability of
the TV set to produce at least a
ized image, the line
ster blanking intervals in
signal have a rather peculiar
nt. There is no proper

sync pulse during the line

blanking, but instead a 6-period
| burst of 25MHz (0.4 ps), fol-

.a handful of standard

lowed by a SIS (sound-in-sypc)
block. On some TV sets, these
signals are visible to the right of

the picture as a set of 6 vertical |

white lines, and an adjacent bar
containing what looks Ty
much like AM picture noise
Returning to the upper wave-
form presentation in Fig. I, it is
seen that the colour burst is left
uncoded and located in accor-
dance with the PAL standard.
As to the raster blanking, there
is a rather longer 2.5 MHz burst,
followed by the usual VIT lines
and the Teletext block. It must
be pointed out that the illustra-
tions in Fig.1 are purposely
simplified. Not shown, for in-
stance, are the variable length
of the raster sync burst, and the
effect of interlacing in the line
blanking period. There is much
more to the composition of the
OAK-ORION signal, but a de-
tailed description of its techni-
cal characterists would be
beyond the scope of this article.
The above observations readily
lead to the function

A

515 block colour burst

Teletet senvice

simpified; time division not o scale.

70771

scrambling method

Fig. 1. Essential characteristics of the OAK-ORION picture

of a design for a decoder as

follows: the 2.5 MHz bursts must |

detected and used to control

 that arranges for the
generation of standard PAL line
and raster blanking periods,
complete with stable sync
pulses.

A practical circuit

The proposed, experimental,
Sky Channel decoder is com-
posed of standard components
only, and its circuit diagram ap-
pears in Fig. 2a.

The inverted composite video
signal (denotation: VIDEO) from
Sky Channel is taken from the
NES92 differential amplifier on
the vision/sound/PSU board in
the Elektor IDU (see refer-
ence ). The 2.5 MHz compo-




Fig. 2. An experimental Sky Channel

decoder for incorporation in the Elektor Electronics Indoor Unit

2b

ner s
signal with the aid of tuned cir-
i cuit L-Cs, and amplified by
FET Ty, whose high gate im-
pedance ensures the required
0 fic =

he L-C combi
1l relatively weak
2.5 MHz bursts are amplified in
T and then recified with D1-D2
and the parasitic capacitance of
the base of Ts and its R-C input
With reference to the

Fig.

2b,

orm of the line and raster
pulses, obtained by rectifying
the 2.5 MHz bursts. The raster

separately by attenuating the

I
JrrRlE

‘ pulses are readily obtained

line pulses in low-pass RezCio
and then using a comparator,
ICs. to ensure that noise and
spurious low-frequency pulses
are adequately suppressed.
Schmitt-trigger gate N: inverts
the raster pulses, and feeds
them to sync combiner N-.

The generation of usable line
sync pulses from the B-cycle

T=20ms

w7072

2.5 MHz bursts requires a more
elaborate circuit than that for |
the raster pulses. the negative- !
going line pulses at the collec-
tor of Ts are capacitively fed to
ase control tuned circuit |
Css, which is dimensioned
for resonance at 18,625 Hz pre-
cisely. Since inductors for this
frequency are fairly cumber-
some to make with pot cores |
and long lengths of thin enam-
elled wire, it was considered
convenient to use the relevant
1-C combination salvaged from
a line oscillator on an old TV
chassis. The line frequency
signal at the drain of T« is a fairly
clean sine wave with sufficient
amplitude to drive phase
locked loop (PLL) ICy, whose
centre VCO frequency is deter-
mined with Cis and Ris-P+. The
PLL functions as a flywheel cir-
cuit to stabilize the frequency
and the phase of the line sync
pulses. Its 15,625 Hz output
signal at pins 3 & 4 is a rec
tangular wave with a duty factor |
of 50%. The position and the |
i TR



width of the line sync pulse is
set with P2 and Ps, respectively.

Monostable MMV triggers on |
the leading edge of the incom- |

ing signal, provides a delay set
with P=Crs, and in tumn triggers
MMV with its output signal Q.
As MMV: is connected to trig-
ger on the trailing edge of the
needle pulse from MMV,
preset P; can be adjusted to
give the correct line sync dur-
ation. Note that both mono-
stable multivibrators in the 4528
are set up in the non-retrig-
gerable mode. NAND gate Nz
combines the raster and line
sync pulses into a composite
ync signal, CSYNC, while in-
verter Ns provides CSYNC.
It was already stated that Sky
Channel transmits inverted
video. This is readily remedied
by using the VIDEO output of
the NES92, as set out above. The
circuit around Ts and Ds is a
clamping anti-dispersion
bJ'Ter whose operation was
It will be
dersmod that the sync pulses
ained with the previously
scribed circuit se
replace the encrypt

the aid of inversely con-
ed electronic switches ES1

& and biasing network
RiePeRrs. When CSYNC is in
active, ie, the output of Ns is

ogic high, ES: is closed, and
is consequently open, so
at the video signal from T

passed to emitter follow

| left unaltered; the decoded
| sync pulse simply takes the
place of the 2.5 MHz burst and a
certain portion of the SIS block.
Provision has been made to
pass the decoded Sky Channel
programme to the remodulator
in the IDU. This is done with the
aid of ESs, ES, inverter Ns, and
switch Si. The function of th
circuit is so simple as to obviate
the need for a detailed dis-
cussion.

Construction and
setting up

Experienced constructors will
have little difficulty in building
the circuit on a piece of pro-
totyping (vero) board. The
VIDEO and CVBS connec-
tions to and from the decoder
should preferably be made in
thin, 50-75Q coaxial wire, and
the decoupling capacitors in
| various locations must zot be
omitted if the circu
optimally. Do

ke
a trimmer capacitor for the
vII"’z tuned circuit, as this
must have the highest possible
Q factor to preclude erroneous
| operation of the circuit owing to
the detection of the colour

ou have a G 0,

| probably not very diicult to
make an L-C combination ‘hm

on a Type 10KI
Neosid.
Before fiting the

freq

tuned circuit

ency, L-C

| bination from a TV set, it is still
necessary to find its optimum
resonance frequency with the
aid of a function generator and
an oscilloscope. Practice has
shown that most line oscillator
coils have such a high induct-
ance as to require a capacitor
from a very limited range for
resonance at the line fre-
quency. Do not wonder, there-
fore, when it is found that, for
instance, both a In0 and a In2
close tolerance capacitor fail to
produce resonance when the
core in Lz is set to mid-travel. In
this case, the value of the ca-
pacitor must be determined by
trial and error connection of
small capacitors in parallel with
the In0 type. The resonance fre-
quency of the L-C combination
can only be found if the gener-
ator signal is applied via a small
(47p) capacitor, and if the scope
probe is set to 10:1 attenuation.
An oscilloscope is indispens-
able for aligning the completed
circuit. The pulse legend
shown along with the circuit
diagram should help in locating
constructional errors and incor-
rectly aligned circuit sections.
Initially, all presets should be
sel to the centre o! (hexr travel.

amplitude of the bursts that ap-
pear at point A. Carefully re-
duce the amplitude of VIDEO
the IDU) if spurious

remains visible at A
Q factor of L Cs is
n be high
Set Ps such that ICs outputs
raster pulses only. In most
cases, a satisfactory adjustment
is reached when the voltage at
pin 2 is 1boul half the peak

w raster pulses

The picture from Sky Channel before (left) and after (right) decoding with the circuit described here.
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pulses should now be present
at the output of N, |
Tune L. for resonance, ie,
for maximum amplitude of the
sine wave at point C. Connect a
high-impedance DVM to IC;
pin 9, which is temporarily
decoupled to ground with a In0
capacitor. Adjust P+ such that
pin is at half the supply poten-
tial.

Observe the negative-going
signal at point F to see whether
Ps can be used to adjust the
pulse width. It is then time to
monitor the composite video
output and make sure that the
generated line sync pulse oc-
curs at the right instant during
the blanking period. Redo the
adjustment of P: (sync pulse”
position) and P: (sync pulse
width) until the TV produces a
synchronized image. The set-
ting up procedureis concluded |
with the adjustment of phase
control Le, which enables the
picture to be shifted horizontal-
ly until the SIS block is no
longer visible to the right of the
screen.

It must be reiterated that the
proposed Sky Channel de-
coder is an experimental
design aimed at the experi-
electronics enthusiast,
is willing to examine the
basic operartion of the various
building blocks in further
detail, with an aim to find and
use more sophisticated variants
for flawless picture decoding of
the OAK-ORION signal.

It stands to reason that a simple
circuit as shown here is unable
1o output a stable picture in the
absence of a sufficiently strong
satellite signal; the operation of
the PLL obviously improves
with an increase in the C/N
ratio obtained from the outdoor
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CBLANKING.

Fig. 3. Design idea for an ATN Filmnet decoder.

The slight horizontal instability
of the decoded picture is prob-
ably caused by the phase shift
of the line sync pulse after the
writing of the first 312.5 lines in
the interlaced frame. The PLL
then briefly loses lock and its
VCO runs free, which may
result in a slightly unstable line
sync pulse. The counteracting
of this effect may well require
the use of an externally
chronized TV pulse pr SO)
such as the Type SIT8 from
Siemens.

Over to you: ATN
Filmnet

ATN Filmnet is a payTV chan-
nel on the 9VW transponder of
ECS-L. Since September Ist of
last year, this station transmits
its programmes in encoded
form, but remains interesting
for its pick of English-spoken
films, which are mostly sub-
titled in Dutch. Subscribers to
this channel have a choice of
three programme levels, for
which they pay the appropriate
fee. The decoders are remote
controlled, ie, enabled and

disabled in with

i :
= e B LiTLP + p2
T/ Sl 3
Era e
[
Atn

audio

the particular "viewing level” of
the subscriber. This is done
with the aid of a digital signal in
the upper region of the tran-
sponder’s baseband spectrum.
Unlike that from Sky Channel,
the signal from ATN Filmnet
does contain properly dimen-

The signal is
still encoded, however, since
the video signal and the sync
pulses are inverted—see the
waveform illustration in Fig. 3c.
This means that the
unable to discern

V se

a proper

signal from ATN is left uncoded
at about 6.5 MHz in the base-
band. The fact that the blanking
level is the same as that of cer-
tain portions of thé video signal
makes it impossible to operate
a decoder on the basis of level
detection.

mystery of ATN Filmnet can be
found in the versatility of the
Elektor IDU, which features a
continuously tunable sound re-

ceiver. Apart from its main

blanking perrod. The sound |

The solution to the decoding |

T also
transmits the composite blank
ing signal at about 7.6 MHz. This
signal is clearly audible as a
deep rattle when the sound re-
ceiver is tuned a
In

. suggested ATN
decoder, based on building
blocks described in this article
and in . Remember to limit the
bandwidth of the

elatively sma]l Ko avold
suppression of the line sync
pulses. As the shifting down of
the blanking level is probably

ker

the crucial point in your ex-
periments, a detailed circuit of
this section of the decoder is in-
cluded in Fig.3b. During the
CBLANKING periods, T2 acts as
a current source in the emitter
line of Ty, and hence lowers the
base voltage of Ts when the
blanking period is due. This
results in a picture that is of

8707730

| the simplicity of the proposed
design.
| As the decoders for Sky Chan-
nel and ATN Filmnet have cer-
tain circuit sections in common,
the construction of a two-
| standard decoder extension
for incorporation in _the DU
tively ~ straightforward.
Simply use and combine the
‘ previously detailed circuits: the

FM demodulator in the ATN
decoder, for instance, can be &
1 copy of the one on the
on/sound/PSU board in the

Vi

| 1DU (use a quadrature coil for

78MHz instead of 10.7MHz
L), and use a 2n2 capacitor for
Cer).

Digital encryption

The two previously discussed
satellite TV channels operate
on the basis of substitution of
the sync and/or blanking
pulses by signals or DC levels
that upset the operation of the
synchronization separation cir-
cuit in the TV set, and so make
it impossible to obtain a stable
pxctuze in me absence of a

quality

These en-
elektor india june 1987 6.45




coding methods are generally | Ina D2MAC signal, the scra
classified as analogue, and can | bling sequence is ger
not be made more complex in | a pseudo-random
view of the limitation on the | q

bandwidth available for the par-
ticular channel. Digital en-
coding offers a

security level

677 bits is scrar
modulo2 additior
broadcas sequence. The PRBS g
systems are complex and ex- | is initialized every
S Some B such that the first
quence is added to bit
1. The last bit which is s
i o d is no. 105 62
for the picture line | same frame.
order, while others can not be
colour, because the
burst (NTSC system)is | the end of private re
shifed in a particular
manner. But the toughest task
illed of

d owners of nal  and  technical *

n the most sk to benefit from the of the MAC video stan
te "hackers” is yet to come. e of additional, in-
e MAC sy plexed i ; e

Analogue Components| available for high-g programmes. For the | forthcon

Analogue e e md pay as you view 2ine.

system, however, the encryp-
red by D2-MAC

highly suitab

will be used on the future DBS | tion. The first
services has a builtir vices that will be
very secure the basis of the ne

tion system off

scran thod, st Literature reference:
is far more difficult to decode | Germa Indoor Unit for Satellite TV
t any of the European or Bt 0 Reception, Elektor India, Octo-
Ame systems ~ hit P ' _ ber, November, December 1986

& February 1987.

i shows output voltage

inst load current. As the area of

TRANSISTOR
SOLAR CELL

the silicon chip is small compared to a
’ normal solar cell a magnifying glass may be
used to focus light onto the junction and so
| increase the output current. However, this

is not to be recommended in very strong
nnmmt r the junction may be destroyed!
If a good transistor is used then the output

urrent may be doubled by conncting the
base and emitter-base iunction in
aralle a; hown in the diagram. This
O R e T
However, since if the faulty junction is

|
|
1 short-circuit it would short the output of
1 A | the solar cell
) Warning: It is not advisable to use old
nium power transistors, since these
| sonous substances.
S
v {oweve n emiconductor u-
- facturer has assurec that the more
Transistor 2N30S5 modern silicon devices, such as the 2N3055
| are completely safe.

e mA

Most amateur constructors will have one or
two burnt out power transistors lying about |

in their junk box. If at least one of the (ray
junctions is still intact, the transistor can be
converted to a solar cell by filing or sawing

ff w e top of the case to expose the chip,

! ong sunlight a 2N30:

wil genem» about 0.7 V

l
£ n

I
ol
e

e
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- AN INTRODUCTION TO DC.
POWER SUPPLIES

In this article, Peter Bardos explains the basic workings of
power supplies and also considers why they do what they do,
and why they behave differently from any other piece of

Dc. power supplies are used in
just about every piece of elec-
tronic equipment and yet they
are taken very much for granted
and usually ignored. Never-
theless the modem direct-off-
line stabilised switch mode
power supply (SMPS) s a highly
phisticated and  specialist
piece of equipment on which
the whole equipment will rely
ts safety, stability and long
rm performance. To explain
hat a direct off-line SMPS is,
his article will first discuss
hat a power supply is.

Power

et is defined as the rat
g work and, in electrical
s. it is given by the voltage
lied by the cument
y, which is the related fac-

x the time for which the
oliage and the curr

usual source of power is
mains supply. A simple cir-
diagram (Fig. D) of how

2ge which is distributed to
different places where
nt loads are put on the
1. For the system to work,
pply of voltage has to be
and the load current
ary with different loads
ance). A higher power
ke more current than

< voltage level which is
dard supply voltage
the UK domestic

by Peter Bardos*

electronic equipment.

A.c. or dc.

Having defined the voltage, it
is then necessary to decide
whether it is d.c. (direct current)
or ac. (alternating current).
Direct voltage is unchanging
with time and one terminal of
the supply is positive with
respect to the other t

| different systems, namely, ac.

As Fig. | shows elec-
as to be generated in
one p ace and then distributed

rall into one of three categorie:
heaters, (2) motors, and (3)
s. Electronics in this

whose primary purpose is not
to heat something or move
something. As such it includes
computers, television, radios,

instrumentation of all kinds, and
control equipment—to
bm a few examples.

name

motors and elect
to be considered. In addition,

everything
Alternating voltage means
the polarity and magnitude of | | '
the voltage of one terminal with | @T :
: © the o s i

alternates is ¢
quency, and f
dicates the number of times

nuj

power supply system

;

the voltage goes througha com- |
plete cycle of changes in a sec- |

70842

poly. |

alternating vol(age systen:
domestic mains (240 V, 50 Hz),
industrial mains (380 V, 50 Hz), |
National Grid (11,000 V, 50 Hz). |
There are many reasons for ‘
|

ond. The unit

oltage is 240 V and in one sec- | |

ond it goes through a complete

cycle of changes fifty times.

The effective value is defined

= et .

| —— 35
I3
[

choosing 50 Hz as the right fre-
quency, but for the moment it
will suffice to consider that this
is 3,000 rp.m., which is a con-

870043

venient speed to run machin-

= : Fig. 3. Stabilisation.
The next obvious question is

why bother with two radically

* Peter Bardos is with Advance Power Supplies ‘
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electricity may need to be
stored, for example, for use
with portable equipment. Ac. is
much easier to generate and
distribute than d.c. but d.c. is re-
quired by almost all electronic
| equipment and is much easier
| to store. Ac. electricity is more
suitable for motors. Heaters are
the only sort of equipment that
is equally suitable for ac. and
dc. use.

Power supply

Consequently, the obvious step
is to generate and distribute a.c.
and then convert it into d.c. for

electronics. This s, in fact, one |

of the functions of a power
supply. Other things that a
power supply has to do include
isolation, changing of the
voltage level, and storing

energy. Each of these will be
considered in greater detail

to earth and will give a severe
shock to any operator who hap-
pens 1o touch it. Therefor
the safety of the t
power supply has to provide
isolation from the mains. The
| component which does this is a
transformer and this will only
operate on ac.
The power supply
change the level of the snpply
since 240 V may be suitable for
| motors and heaters but elec-
tronics like to operate off a
much lower voltage,
normally 5 V12 V. The compo-
nen\ which changes the voltage
is, again, a transformer
and, as mentioned previously,
will only operate off ac.
The power supply mus
convert the a.c. supply into d.c.
as demanded by the elec-
tronics load. This action is
alled ‘rectification’ and is per-
formed by the rectifier diode
which converts a.c. into d.c. with
a lot of ripple on it.
Finally, the power supply
be able to store energy.
needed for two reasons. First,
since the ac. supply alternates
uously it will actually go
rough zero (ie. disappear
pletely) twice every cycle.
these times, when in-
aneously there is no input
tage, power to the load will
to be supplied by some

Table 1
LOAD WANTS 5V

VARIES UP TO 10 V.

INPUT |
| 1ov
9v |

8V

5V !
4v | oV

2v

REGULATOR | 0

INPUT 5V WORST CASE, BUT

will maintain the correct volt-
| age on the load for any input
‘ voltage between 5 V and 10 V.

| Energy conversion
| It all looks very easy but the
| problem is what to do with the
energy which is now put in the
regulator. To return to basic
physics, energy cannot be
created or destroyed but only
converted from one form to
another. Therefore, the power
put into the regulator needs to
be converted into mechanical,
chemical, potential, kinetic or
some other form of energy.
Most users do not like the
power supply moving about
nergy), or ex-

| ceptable by the load. The com
ponent which stores the energy
is called a "reservoir capacitor”
which operates off d.c
Having ~established

| supply an electror

and bearing in mind
that some operate off ac. and
some offd.c, the only way these
can be fitted together is shown
in Fig.2, which is a circuit
diagram of a power s

Stabilisation
most ~electronic

For loads,
stabilisation

subject to changes in its outp;
voltage because of variations in
temperature and component
words, the out-

ages, changes o( the p
ance of the load will occur.

| Loads are normally quite soph-
isticated pieces of equipment

=

o
o

| input be 10V, the regulat
| take 5 V, still leaving the output

(maybe a computer or a TV re-
ceiver, or some telecommuni-
cation equipment) and so it will
be well worthwhile to stabilise
the voltage in order to maintain
the performance of the load ir-
respective of the changes men-
tioned.

‘The most obvious way to stabil-
ise is to derive from the source
more power than needed by
the load even under worst case

conditions, and then throw
y the us power when
st case.

Tne electronic circuit which
does this is illustrated in Fig. 3
and its action is shown in the
table. As an example, the table
shows what happens when the
input to this stabiliser varies
from 0 to 10V when the load
actually demands 5 V. Clearly, if
the input is less than § V, there
is not much the regulator can
do about it and the load will not
operate correctly. Should the in-

e

ploding  (chemical)  and
| therefore this energy is con-
verted into thermal energy
(heat). In addition, in most pro-
cesses the conversion of en-
exgy from one form into the
desired form is inefficient. This
inefficiency manifests itself as
an unwanted energy conversion
into some form other than the
desired form (usually heat),
| which leads to additional in-
crease in temperature. The total
increase in temperature is kept
to an acceptable level by
dissipating the heat. Examples
of this imperfect conversion
are, for example, converting
electrical energy into light (@
| light bulb) where the unwanted
conversion gives rise to heat.
Or, for example, in a car where
the conversion of chemical
energy into Kkinetic energy
gives rise to an unwanted con-
version into heat which heats up
| the engine.

6V however, the regu- |

ing the

tor will

with 5V, and so the regulator

7084

Heat and temperature
of heat does not
temperature. For
example, a drawing pin glow-
ing red hot is at an extremely
high temperature, but if it is
dropped into a bath of water it
| would not increase the water
temperature by a noticeable
amount because the quantity of
heat in the pin is very small
despite its high temperature. In
fact, the temperature rise above
| ambient temperature of a piece
of equipment is proportional to
the power dissipated by it div-
ided by the surface area.

ways: radiation, conduction and
Radiation, ~ the

|

'ecuncatmr\ to a low level ac- ' Fig. 4. A linear stabilised power supply unit.
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method by which the sun

|
i Heat can be dissipated in three
warms the earth, warms up the



recipient direct without warm-
ing up the intermediate ma-
terial. Such a method is only
effective at very high tempera-
tures.

The next method is conduction
where heat is conducted to the
recipient from the source
through a thermally i

material. This is what happens
when you burn your finger on
the teaspoon, having left it in
the cup. The heat is conducted
to your finger through the
spoon.
| The last method, and that which
| is most applicable to power
supplies, is convection, which
operates through the movement
of some medium, usually air.
| Central heating operates in the
| same way but, unfortunately,
| the heater is called, popularly, a
“radiator”, although what it
actually does is to convect the
heat rather than radiate. Such
convection takes place by the
source heating the air and the
air warming the recipient
through circulating from the
source.

Efficiency
To retum to the regulator in
Fig. 3 when the input voltage is
10V and the output is 5V the
power in the regulator is actu-
ally equal to the power in the
load. (They both have 5V
across them and they both have
the same current through
them). Hence, the efficiency of
this regulator is 50%. In other
words, the power supplied to
the system is twice as much as
the power required by the load.
The implications of this, regard-
ing temperature rise and elec-
tricity bills, are quite horren-
dous.
Taking a closer look at
stabiliser in order to stabilise,
three elements are required.
(@) A control element which
does the stabilising,
(b) a reference which does not
alter at all, and
| (©)a comparator which com-
pares the quantity to be
| stabilised with the reference
and then derives a signal which
tells the control element what to
do to keep the quantity to be
stabilised as constant as the ref-
erence.
So, in order to stabilise the out-
put voltage a voltage control el-
ement, a voltage reference, and
| a voltage comparator are re-
| quired.
| The signal derived from the

the

T A | N
s7ones
Fig. 5. Direct-off-line switched mode stabilised power supply.
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Fig. 7. Direct-off-line switched-mode stabilised power supply incorporating a switching device. 1

comparator is nor
small and insufficient to operate
the control element and, hence,
the need for a final item, an
amplifier.

s and override the
| control - signal. This
| function is called a current limi
l circuit in o supplies.

e 5o

original

Linear stabihser

. output completely

| independently. In power sup-

plies this is known as an over-

voltage circuit.
he  instabi

are some prob-
lems with this stabiliser. Bear-
ing in mind that the stabiliser
will try to maintain a constant
output voltage under
ditions, should an o
dition occur, such as a shcrl
circuit, the stabiliser will
destroy itself. In addition, as the
stabiliser’s input power is a lot
higher than that demanded by
the load, should there be a fault
condition in the stabiliser it will
destroy the load.

One other problem which
needs to be considered is the
problem of oscillation which,
typically, manifests itself as
a howl in a public address

| arily involves a compromise be-
tween the achievement of good
performance and good stability.
Fig. 4 shows Fig.2 modified
with current limit and over-
voltage functions, which rep-
resents a linear stabilised
power supply.
Having designed a particularly
good linear power supply with
current limit and overvoltage,
how could it be improved?
The performance of the linear
stabilised power supply is per- |

system.
To avoid self-destruction of the

adequate. In fact it is
bly better than is re
quued in a large number of ap-
pllca(lons However, the power

cording to theory, the size of a ‘
transformer for a given power
level is inversely proportional o
ency. Hence, to make the
transformer smaller we need to
operate it at a high frequency. |
The size of the capacitor used
in a power supply is deter-
mined by the amount of energy
that needs to be stored. For the

| sort of electrolytic capacitors

normally used for energy
storage, the size of the capaci-
tor is proportional to its CV \
product. But the energy stored
is equal to half CV?, so the ca-
pacitor size for a given amount
of energy is inversely pro- |
portional to the square root of |
the voltage. Therefore, to
decrease the size of the l
capacitors the capacitor needs
elektor india june 1987 6.49



to be operated ata high voltage.
Heatsinks are used to dlsslpa{e
| the power lost due

| stabilising process and othex in-

| effeciencies. So, to decrease
the size of the heatsinks a way |

| has to be found of stabilising |
without losing power. This is

| much more difficult than it |

| sounds, but it is interesting to |

| think that if such a method of |

| stabilising existed the size of

| the capacitors and transformer
would decrease even further

| because the total amount of

| power handled by the system
would decrease anyway.

The ideal power
supply

To make the ideal power
supply it is necessary to store
the energy at a high voltage, to
operate the transformer at a

high frequency and to use a
lossless stabiliser. Fig. 5 shows |
which |

e. a direct-

is way,
e sthch mode stabilise

ype.
The easiest
energy storage :

| The high frequency in this
stance is normally

| definition, since the

20,000 to 100,000 Hz, or about
1,000 times faster than the 50 Hz
mains supply.

Using the transformer the
voltage level can be adiusted
and isolation achieved as
before. To stabilise the output,
the lossless stabiliser is then re-
quired.

‘There are now two new compo-
nents on the block diagram—a
dc. to ac. converter and a
lossless stabiliser. The simplest
form of d.c. to ac. converter isa
switch which is opened and
closed regularly. This is, in fact,
exactly what is used in a lot of
power supplies except that a
transistor is substituted for a
switch which is being turned
on and off regularly.

Switching regulator
Regarding the lossless stabil
iser, it is important to remember
where this loss comes f
electrical terms, the
sipated is

across the com-
¢ In a linear stabi

ltag
is present at the same fime. by

circuit operates is to dissipat

| tuted for the nsak aiises

can have two different con:

| lost at all in this s

across it, but no current flowing
through it, so the power dissi-
pated is zero. In the other con-
dition, when the switch is
closed there is a lot of current
flowing through it but no volt-
age across it, so the power dis-
sipated is again zero.

There is a slight problem with
this method of stabilisation: the
output is either identical to the
input (switch closed) or is zero
(switch open). What is required

is a stable voltage somewhere |

between these two extremes.
However, if the switch is
opened and closed regularly,
the average value of the output
can be changed by altering the
proportion of the time that the
itch is closed. All that is re-
quired is to add a filter to
average and smooth this ompul
waveform. This, then, a
lossless stabiliser. In SuCh a
system the output voltage
equals the input voltage times
the mark (o space ratio, and this
is illustrated in Fig. 6

In principle, there is no power
ystem. In an
actual power supply a transistor
or a SCR or mag-amp, or some
such other switching device
would norma]ly be substituted

it is possible to combine them
such that there is only one
switching stage, but in this case,
the mark to space ratio of this
h needs to be controlled

| as well as its frequency. This
| configuration gives rise to the
| circuit diagram of Fig. 7 which
| is, in some respects, an even
better power supply.

Conclusion

The advantages of switched

mode power supplies over the

linear types include:

(2) much lighter and smaller,

(b) lower cost (over a few hun-
dred watts), and

() better efficiency (less heat
generated, less electricity

used)
On the other hand, SMPS do
provide some problems, name-
ly, that the circuit is: more com;
plex, more noisy (both on the
input and output) and more dif-
ficult and critical to design

The difference between the
next generation of power sup-
plies and the last generation
will NOT be due to the avail-
ability of some brand new soft-
ware or the availability of the
latest and greatest VLSI chip.
Progress will be made due to
some advance in the fundamen-
tal physics of either the compo-
nent or the circuitry such that
less power is dissipated or
power is converted more effi-

Indeed, the design and devel-
opment of power supplies has
come a long way since the
selenium rectifier was added to
a transformer and called a
power supply.

Extensive range
of membrane
switches

Winchester, RH '\"eﬂL
Industries desig:

extensive

nd el oc"omcs mduslr S.
pany speci
m designs for OEMs, and

cooperation
tomer’s engineering staff. There |
are four switch mechanism op-
tions: perimeter, recessed,
bubble tactile ('snap action”)
and

i
Because the panels are com-
6.50 siokorindi june 1987

pl
for use
ments or situations

important to be able to clean or
disinfect the panel. They have
been used in hospitals, mines

"W PRODVICTS o NEW PRODUCTS o NE

The insulation employed in the
switches themselves is safe to
500 volts RMS at 50 Hz.

metal contact
ended for long

life;

the

company
ife expectancy
n operations per
ent for flat panel
or 2 million oper-
ations for tactile panels.
RH has its own high-quality
printing facility which can print
any design of front panel in the
customer’s choice of colours. 1f
the panel is to be illuminated, a
solid-state  electroluminescent
layer is included which pro-
vides even lighting of all the
panel inscriptions.
RH Technical Industries Ltd
Easton Lane
Winchester
Hants 5023 7RR.
Telephone: (0962) 61707
(3602:22:F)

service




ROBOT ARMS

WITH VERSATILITY OF HUMANS

by Arthur Fryatt, CEng, MIProdE

Robots are now accepted
as the best technology for
efficient production, but
nevertheless, as indepen-
dent unifs they will not
provide a solution fo
manufacturing problems,
Although recent
developments are pro-
viding robots with senses
such as vision, fouch and
even a degree of smell,
their most important afri-
butes are still effective
and precise work or tool
handling in ferms of arm
and manipulator desig
Brifish manufacturers and
research establishments
concerned with design
are extremely active in the
development of robotic
hands and arms. By being
provided with controlied
shoulder, elbow, and wrist
movements, robots are
tackling increasing work
envelopes in more con-
fined spaces and even
‘over the shoulder”
movements are now being
accomplished.

In the field of manipulator
design, perhaps the most
interesting work is being
carried out by professor
Jim Nightingale and his
team at the University of
Southampton®. For almost
20 years he has been nur-
turing an idea, suggested
fo him by a student, to
produce a prosthesis that
would be the most ad
vanced artificial hand in
thre world

Although the expense of
such a development
would be extremely high
even for a government
health service, ifs in-
dustrial application with
robotics could be viable
and some development
investment has now been
granted by The Ministry of
Defence.

| Nuclear
reactors

| Most of the work has been
devofed to building a

mechanism to replace the
human hand, which is
capable of being con
trolled by the body's ner-
vous system. Since most
hand movements are un-
consciously actuated by
the central nervous system
| and not by calculated
brain power, the technical
specification is for a struc-
ture with the dexterity of a
| real hand. Only low level
| control of drives is needed
but with very high pre-
cision of movement. The
problem is therefore one
of mechanical design
rather than complicated
control programming
There is @ growing need
uch high precision,
automated manipulation
in industrial placen
and assembly robots and
Professor Nightingale's

work already put the
Univers S amg
among 0!

| in the field.

| Developed to operate
within the molten sodium
coolant of a f

packaging of phar-
macutical products

RDP anthropomorpl
elbow and wrist Jorit:
manoeuvred "over the

om, the Taylor
advanced work
rforming manipulator
can carry a 35kg
payload and manoeuvre

path position and

y control

rated by a 16-bit mi-

croprocessor, the

lator can function

number of modes
from the simplest

o-joint manual

ick operation to a

matic control in-
d tip mo-
veloped

| Confinuous

pafh mode

ne is fully con-

mou any attifude

| and could be deployed

from @ moving vehicle if
ed. In principle, the

metres
manipulator.

ny attitude with con-

The six servo drives for the

| joints are based on de

| torque motors driving
through harmonic speed
reducers. Resolvers record
the joint angles and a
high-gain velocity loop
provides accurate motor
speed control. The joints
may be back-driven for
recovering the machine
from a restricted access in
the event of a e mal-
function. Shoulder pitct
from +90 degrees to —45
degrees and shoulder roll

from +180 dpgrée:. to

is from +120 c
—60 degrees,
from +90 degrees fo

-270
grees, and wrist pitch is

to say resemb

ga
\ human being (af least in
its arm movement), is a

justifiable u of the ter-
nology for  five-axis
sloped by R.D,

| Projects®. Like the ad-
vanced work performing
manipulator, the RDP robot
apable of moving
0 35kg and its
arm design provides a
number of advantages
over many other industrial
robots.
Its anthropomorphic
guration of trunk
elbow, wrist, and

| mp over action, coupled

phisticated con
| vo’ svstem enables the
operate in ir
continuous path mode
| even through complex re
quirements

| Extremely fast
operafion

The frunk rotation of 360
| degrees is much greater
than the range available
on most industrial robofs.
This, together with the ex-
tremely large movements
of shoulder and elbow
axes, each with arcs of
+125 degrees, permits full
overthe-shoulder oper-
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ation with all round ac-
cessibility. Wrist pifch is
+120 degrees and wrist
roll is +180 degrees (or
continuous 360 degrees).
The reach capability is
3650 mm over the shoulder
and front to back, from
| floor level up to 3125 mm
and 1187 mm inner to
outer radius.
These capabilifies give the
| robot a very large working
| envelope. The swept
| volumes are 23.65 m* at
load point, 18.06 m* at the
gripper flange and
13.06 m* at wrist centre.
| These are frue swept
volumes and include the
inaccessible space oc-
cupied by the trunk and
folded arms.
The robot can move very
| fast. With arm out-
stretched, a linear speed
of 4.28 mis is achievable
by trunk rofation alone.
The fop combined axes
speed is 2.51 ms in the
plane of the arms. Maxi
mum shoulder )
| speeds are 0.9 m’s and
1.08 m's respectively.

Confined
space working

With considerable ex-
perience in the design,
| manufacture, and use of

robots in feeding,
loadinglunioading, in-
‘specﬁ:on spraying, and
assembly, GEC Robot
Systems has long been
aware of the limitations of
reach of a single piec
robot arm. lts develop-

e

ment of the Comparm
with a jointed elbow and
shoulder as well as a fully
articulated wrist provides
movements that closely
resemble those of the
human arm.

In painting and coating
applications, this gives an
ability to spray info con-
fined spaces and around
complex objects while
mainfaining uniform
quality.

The limited area in which
the robot can operate has
also resulted in a com
pactness of size that takes
up far less space than a
more conventional
machine having similar

| abilities. This means that it

is easier to fit Comparm
into an existing spraying

| operation and will permit
| the automation of existing

| tully automa

plants and avoid the
need fo build new
With additional axes to
move the robot closer,
higher, or along a horizon-
tal frack, the Comparm
has a very high degree of
flexibility.

The physical capability of
the robot is com:

which, together with

recognition and conveyor

synchronization, gives a
te

lightweight teac
through which the com
puter control ensues that
all movements are

i smoothly and

Pneumatic
| manipulaftor

| A new development in

| pneumatically powered
robot arm movement has
recently been completed
by Shrader Bellows®.
Designated the 3D
Manipulator, this system

| answers the problems aris-
ing out of using conven-
tional pneumatic cylinders
on automated assembly
aids or pick and place
units. Generally, it has
been necessary 1o provide
methods of guiding and
supporting 1o overcome

| lack of rigidity, deflection,

and turning of fhe piston

rod

The construction of the 3D

Manipuilator, however, ob-

viates the need for the

majority of guides, sup-

ports, and slides normally

required.

In the new design, the

piston and rod are fixed,

allowing the cylinder fube

fo move within a tandem

arrangement of recir-

culating bearings. Ad-

ally, an internal

rotation of the rod. This
bridge, fogether with the

} recirculating bearings,

| counteracts deflection
due fo increased can-
tilever loading. These
features give a high
degree of accuracy and
mean that only final tool-

| ing is necessary

| A dovetail slide is incor-
porated to mount the unis

each other or directly

on fo the machine ifself,
using a suitable mounting
kit. Linear units are
available with bore sizes
of 15 mm, 24 mm, 40 mm
and 50 mm, giving stroke
ranges of (respectively)

25 mm to 200 mm, 50 mm
10 600 mm, 50 mm to

800 mm and 125 mm to
1200 mm. Vertical units are
available with lift heights
of 40 mm to 590 mm

(40 mm bore) and 110 mm
0 885 mm (50 mm bore)
The 3D Manipulator can
also be fitted to a base
rotating unit and ac-
cessories such as wrist
rofate mechanisms and .
pincer grippers are also
obtainable.

1. Ihe University of
Southampton, The Uni-

| versity, Hightield,

Southampton, Hampshire,

509 5NH,

2. Taylor Hifec Ltd, 77 Lyons
Lane, Chorley, Lan-

cashire, PR6 0P8

3. R.D. Projects Ltd, Unit 1C.
Tideway Industrial Estate,

Kirtling Street, Vouxhal,

London SW8 58P

4. GEC Robot Systems L1d,
Boughton Road, Rugby,

Worwickshire, CV21 18U/

| 8. Schrader Bellows L1a,

Walkmill Lone,
Bridgtown, Cannock, Staf:
fordishire, WS11 3LR.
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VOLTAGE DROP DETECTOR

This circuit will generate an outr
pulse whenever the input voltage

changed because C1 will be charged.

When

the

difference in

| drops by more than 0.6 volt. Oper-
ation of the circuit is very simple. As
long as the input voltage remains
constant or increases, the voltages at
points A and B will be equal to the
input voltage minus 06V (due to
the voltage drop across D1 and D2)
In this condition transistor T1 will be
turned off. If the input voltage
| drops, the voltage at point B will
drop accordingly. The voltage at
point A, however, will remain un-
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®

ous

voltage
between points A and B becomes
greater than 0.6 V (in other words,
the input voltage will have dropped
by 0.6 V), T1 turns on causing C1 to
discharge through R1 — generating
an output pulse.
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~ STRETCHABLE CONCAVE MIRRORS

A possible alfernative fo heavy and expensive
glass mirrors, especially for lelescopes carried on
board satellites, is to make them of thin,
mefallised plastics sheefs sirefched over circular
frames. Such a mirror is not only cheap and light
but, by regulating a gas fo change the pressure
across ifs face, it can be made fo curve and give
a controllable focal length. Its many possible
applications also include large diameter mirrors
for big felescopes in asfronomy, small adjusiable
lenses for cameras, and use as a mould for
making optically accurale radar and microwave
radlio dish antennas. Three Irial mirrors have been
built at Strathclyde University.

Reflecting telescopes,
using mirrors, have grown
from Sir Isaac Newton's
2.5-cm diameter model fo
fo the Soviet Union's 236-
inch diameter model,
opened during 1976 in the
Caucasus. The best known
reflector is the Hale
200-inch diameter unit, at
the fop of Mount Palomar
in southern California. It is
regarded as the finest in
the world. The final mirror
o0k six years fo grind
from Pyrex glass: the first
blank broke after eighteen
months of grinding.
Why have astronomers
opted for ever larger sizes
of reflecting telecopes?
The ability of a telescope
10 reveal fine details in an
mage depends on the
mirror aperture and the
wavelengths being exam-
ned. The mirror aperture
may be less than the
actual mirror diameter. All
he main felescopes use
parabolic concave
mary mirrors, which
ve a maximum resol-
tion that is limited by dif-
ction. Such a mirror
mages the collimated
rays from a star into
circular spot of light sur-
sunded by circular dif-

fraction rings, called Airey
rings after a former British
Astronomer Royal.

Should there be two stars
very close together, their
focused image spots and

| rings might overlap. A

| quired between f

minimum distance d is re-

centres of the two spots fo
be able fo state definitely
that two stars are really
there and that one is not
just examining the slightly
distorted spot and rings
from only one star. The
smaller the va of
resolve two s e
greater is the resolving
power of the telescope.
Minimum distance d for
diffraction limited mirrors
is given by

071220

where D is the mirror aper-
ture and A the wavelength
of the light being exam-
ined. It can be seen that
d decreases as O in-
creases and A decreases.
Infra-red images of a
scene, with their longer
wavelengths than white
light, produce a lower res-
olution image than that
obtained with white light.
It can be seen that the

olution increases as the

Hale unit is 0.027 arc
seconds. A feel for figures
is required here: planets

angular sizes of a

tice, varying

| the Earth's atmosphere

limits the best resolution to
0.3 arc seconds on a
really good night and to
around one arc s

opes are
\ere for high resol-

| ution, that is, for seeing

|

small objects in space.
but are simply large
light collectors. Double the

and you

area. It should
be pointed out that a
15.inch diameter
telescope can resolve fo
0.3 arc second, equivc
to the Hale! The
fo increase image resol-
ution is to place the
scope af high alfitude,
be above a great deal
he atmosphere. Mauna

of
Kea in Hawaii is a good
example. The alternative is
fo send it into space, as is
| planned for the 2.4-metre

Space Telescope.

Modern electronics has
produced exiremely sensi-
five light detectors such as

D, see Spec-
#rum 182) which can
detect and register two
tons of light energy in
ery thiee. Photographic
plates of 1948 vintage, the
inauguration year of the
Hale telescope, recorded
under one photon in a
hundred. So modern
=ctors have improved
ihe light-gathering ef-
ficiency of telescopes by
over one hundred fimes.
The Hale telescope with o
CCD detector is equiv-
alent fo a 50-metre
diometer felescope
equipped with 1948

| photographic plates.

Detector sensitivity cannot
go much further, which is
why astronomers are look-
ing once again for large:

telescopes

Economics

Big felescopes are expens-

| ive. The cost is pro-

|

portional to the mirror
diameter raised to the
power of 2.6. A 25-mefre
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telescope built by conven-
tional practices would
cost around three thou-
sand million US dollars in
1985 prices. It would be
better to build, for the
same price, 70 five-mefre
telescopes, giving a light-
collecting area a great
| deal bigger than that of
one single 25-mefre mirror.
The dome cost increases
as the cube of the
telescope length and as
the cube of the mirror
diameter (for a fixed
design). The dome for a
4A-mefre felescope costs as
much as the telescope
itself; for larger sizes if is
more expensive than the
telescope. One possible
answer is to reduce the
telescope length by using
mirrors of shorter focal
Ilength. But the cost of
highly curved parabolic
mirrors can be as much
as three times the cost of
small, curved, longer
focal length parabolic
mirrors of the sam
diameter. Moreover, it
costs a great deal more to
grind the deeper, short
‘ focal length mirrors.
| Large mirrors mean large
weight, foo, presen
severe stressing and
deflection problems to the
designer of the felescope
mount. Most telescopes
use an equatorial mou
which has one axis point-
| ing at the pole of the sky,
around which the stars
rofate in concentric
circles. The telescope is
now rotated about this
axis to follow any selecied
area of sky continuously.
However, hundreds of fons
of asymmetricaily shaped
metal being swung about
an inclined axis, with con-
antly changing deflec-
tions and stresses, requires
expensive and skilled
engineering. The Soviet
Union's six-metre felescope
is the first large reflector to
se the so-called
aliazimuth mount, with
omputer control to drive
it simultaneously about
the horizontal and vertical
axes. Such a mount revol-
| utionises the size and
| shape of the dome, which
can be made smaller,
square or oblong instead
! of circular as for the
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equatorial mount.
If cold air is allowed fo
circulate around a large
warm mirror, air currents
rise from the mirror by
natural convection, bl
ring the image. This effect
has been noticed on mir-
rors of more than 20 inches
diameter. To overcome this
problem, resort is made to
honeycombing on the re-
verse face, allowing the
cold air to penetrate the
mirror interior and remove
the heat faster. Unfortu-
nately, the mirror is then
no longer as rigid as a
solid mirror and flexes
more easily. No matter
what diameter of mirror is
used, the maximum
deflection allowed is two
micro-inches over the en-
tire surface, so one can
imagine the near-
perfection required in
designing and making 1
mirror mounts

A possible revolution in
large, lightweight, short
focus parabolic mirror
manufacture has been
reported recently from
the University of Arizona.
By spinning molten glass

5 revolutionsimin a
| 1.8 metre /1.0 mirror was
created. The aim is fo pro-
duce eight-metre /1.0 mir-
| rors (the 7 number is the

ided by the diame!
Reports have circulated of
building ovens for this in
space, 1o spin large.
space mirrors. Such mirrors.
ixed

length.

A big problem wit
bolic mirrors is that they
have a small field of view:
| to examine a large area
of sky would mean scan-

scope in dif

f
Schmid fele
hemispherical mirr:
greatly increased the
fields of view. Fields of
15 degrees have been

'repoﬂed but with re-
| duced resolution; more
usually the field is five to
six degrees with superior

| resolution. Schmids tend
to have small # numbers,

down o /1.0, producing
small, highly intensive
light or heat images.

Convex miror. Pressure inside frame.
xconds the utside aimospharic ressure

Clarmpfor convex mirrors

Concave mirror

+- Skintensioning
rods

=

is gripped
hen pulled

g
n over a central stretching frame. By
pressure across the film it can be turned into a c
or convex mirror, with focal lengtl

ncave
10te-controlled at

ation pattern of extremely low amplitude at a fre-
L,'uevcv of 780 Hz, revealed by laser holography.




The Schmidt image plane
is usually highly curved,
50 curved photographic
plates have fo be used.
Spy-in-the sky’ satellites
use infra-red Schmidit
telescopes to seek out in-
e

rocket ex-

r experimental tr
ith & secondar
angles to the
card at left.

a minimum amount of
heat before it will display
the coloured, focused
image of the heat pattern
from a warm object

The crystals are illumi-
nated with either white or

haust plumes. Bigger fields
of view are obtained by
spinning the satellite to
point the telescope in
various directions. The
ultimate spy satellite
should have a very wide
field of view for general
surveillance, switching to
a small field of view with
a parabolic shape of mir-
ror for target tracking.
Varying the mirror cur-
vature enables the
telescope to ‘zoom' in on
a target.

Plastic mirrors

A possible alternative to
ground, polished mirrors of
one curvature is a strefch-
able, variable-focus, ultra-
thin plastics sheet mirror,
such as | have devised. |
created it fo image the
heat radiated from warm
components on to flat
sheets of cholosteric liquid
crystals. Such crystals are
relatively thermally insen-
sitive, so each type needs

light. The
heat in the image is pro-
portional fo the reciprocal
of the £number squared
Small Anumber mirrors of
high curvature are seen o

produce much warmer im- |

ages than large £number,
small-curvature mirrors. All
you have to do is simply
keep on increasing the
mirror curvature until there
is enough heat in the

age to produce a wslble
image in the crystals.
Future patents, and
military and commercial

| secrecy, restrict what | am

allowed fo divulge at
present

A circular, ultra-thin,
metallised plastics film
with a uniform thickness of
30 to 40 micrometres is
strefched over a specially
shaped frame, as in the
first diagram. The cir-
cumference of the skin is
gripped between two flat
clamping rings, which are
then pulled down over a
central stetching frame,
thereby rapidly producing
an optically flat mirror. The

frame has to be radially

| broad and accurately

shaped to maintain a
satisfactory stress con-
dition in the skin.

An alternative edge grip
is shown in the second il-
lustration: a rubber bead
grips the film edge and is
squeezed tightly over it
The general arrangement
with the bead is seen in
the third illustration. A very
small vacuum is intro-
duced behind the film,
whereupon the pressure
difference across the skin
now causes it fo be
pushed back into a con-
cave mirror. It can be
shown that the pressure
difference Is proportional
fo the reciprocal of the
fourth power of the mirror
diameter. As the diameter
increases, the pressure dif-
ference falls sharply.

Very large mirrors of many

| mefres diameter require

extremely small pressure
differences fo suck the mir-
ror back into any cur-
vature required. Such
small pressure forces
mean that remarkably
light support rings and
nee
supports could be made
as arcs of circles and then
bolted together on site, or
in space.

n we operate such
or in space? The

| simplest way is fo stretch a

thin sheet of clear plastics
over the front of the mirror.
A suitably pressurised gas
introduced between the

sheet and mirror p

oa
concave shape. The cover
sheet, of thicker plastics
and suitably stretced, will
barely bulge, so it does
not affect the quality of
the image from the mirror.
Such sh

w , infra-red,
millimetric and centi-
metric waves.

Change of vacuum
changes mirror curvature.
It is not necessary 1o use a
vacuum pump. A few
strokes of a cylinder and
pision with one-way valves
(a bicycle pump in re-
verse) quickly pulls the
skin back. Contact be-
tween the skin and the
central frame seals in the
vacuum.

We have held the mirrors
sealed af the one cur-
vature of /1.0 for over
three weeks. At such small
fnumbers the depth of im-
age field is a few
millimetres. The smallest
change of this curvature
and focal length blurs a
visible image on a thin
| flat imaging plane. Over
the three-week period, in
spite of femperature and
atmospheric pressure
| changes, the image was
| never found to blur.
Should the mirrors be re-
| quired to maintain in-
| terferometric accuracy of
curvature, sensifive
transducers can either
sense change of vacuum
or skin movement.
Transducer signals are
sent fo restore the skin fo
iis original position by
changing the vacuum
pressure.
Because such thin skins
have negligible thermal
mass, they do not suffer
from convective air cur-
rents that adversely affect
the resolution of images.
The mirrors weigh ex-
tremely little and have ’
<'r\c!|| »nenics so they
Ay very small drive |
powevs fo foilow or track ’
moving targefs.
Very large
| diameter ‘
| There is a problem in |
creating plastics concave |
nirros with a very large
diameter. Metallised
| sheets are available only
o io about three metres
wide, but the rolls are
several hundred metres
| long. Unmetallised plastics
‘ sheets are available up to
some 4.5 metres wide, and
ihere is no technical
reason why extremely
wide sheets cannot be
produced. It may be poss-
ible to tape numbers of
small sheets together to
create one large sheet, for
the ultra-low pressures in
the operation of large
diameter mirrors make
such a venture reasonably
promising. |
The mirrors appear to offer
the perfect solution where
variable focus and
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switching from a
parabolic narrow field to
a non-parabolic very wide
field of view are needed.
Fields of view to about 32
degrees have been
achieved in the
laboratory, almost double
that reported anywhere
else. Resolution falls off
over 25 degrees but with
image correction tech-
niques it may be possible
to regain the full field and
even exceed 32 degrees.
Three mirrors have been
built. A four-inch aperture
mirror is used in a Newto-
nian felescope with an
equatorial mount and was
recently observing details
in the Moon's craters. A
12-inch aperture mirror
has been shown in a BBC
Tomorrow's World television
programme. It has been
used to study mirror skin
vibrations. The skins are
like microphone
diaphragms and can
resonate with airborne or
frameborne noise and vi-
bration. It has been found
that the contact between
the skin and the central
frame acts as an excellent
vibration damper. Radially
varying skin stresses give
rise to locally varying skin
resonance frequencies. It
is also found that the
larger-amplitude, low-
frequency patterns ¢
be generated or sus-
tained. Such large am-
plitudes could change
the mirror curvature suf-
ficiently to blur the im-
ages. The first photograph
shows a vibration paitern
of extremely small ampli-
tude at a frequency of
780 Hz, recorded by laser
holography. The second
shows a 26-inch aperture
mirror that has been built
and used in a Newtonian
arrangement fo observe

| reflected and focused im-
ages from targets.

All kinds of uses are
predicted for the mirrors.
They could be used as
master moulds for cold-
sefting compounds to pro-
duce optically accurate
radar and telecom-
munications

not

Vacuum nozzle

General ar:
film causes it to

some of the clamping ring
screws, whereupon the
mirror pulls in off centre!
Cheap, large diameter
and extremely efficient
solar are

into a cor

bead g

‘e mirror shape.

variable-shape mirrors

could cause a revolution
in techniques. It may also
be possible to replace all
camera lenses, including

and oft-axis parabolic
dishes. Off-axis parabolics
are easily produced by
simply slackening off

6.56 eioktor india june 1987

feasible.

In astronomy, the supply of
large diameter, inexpens-
ive, variable-focus,

lenses, by using
two small pieces of
metallised plastic of vari-
able curvature and vary
the distance between

A very small vacuun

introduced behind the

em.
The future looks promising
for stretchable mirrors.
Though | have described
only concave devices, the
system lends itself just as
easily o shaping convex
mirrors.




The word SIREN is known
to everybody mostly as the
Police Siren, or a warning
signal like the Air-raid
Siren

However, it has an
interesting origin. The name
SIREN originates from the
Greek name for the divine
nymphs - SEIREN, said to
sing with such sweetness
that sailors were lured to
death.

What we are going to
describe here is the circuit
for an electronic siren. It
has nothing to do with
divine beings or sweet
singing! We shal rather
associate the word siren
with Police Siren, Fire
Alarms or Rescue Vehicles
The siren circuit works with
a digital CMOS IC, a few
resistors and capacitors
Two transistors are used to
provide sufficient power
output. The possibilities of
sounds generated by the
siren vary from the normal
two-tone horn upto the
excited howling of police
vehicles

The Circuit

Figure 1 shows the
functional block diagram of
the circuit. Block A
produces a square wave,
which is then converted into
a saw-tooth wave by the RC
combination. Block B
produces a rectangular
wave at a substantially high
frequency (500 Hz to 1000
Hz). If this signal is given
directly to the loudspeaker
through the amplifier, it

. would generate a constant
whistle, with no
resemblance to a siren. The
rectangular waveform must
be modified to produce the
siren sound as shown in
figure 2(C)

SIREN

Figure 2(A) shows the
output from block A. Signal
shown in 2(8) is formed by
the RC Combination. This
signal is used to modulate
the frequency of the signal
generated by block B. The
frequency of the rectangular
wave produced by block B is
proportional to the voltage
of the sawtooth wave. The
frequency of the sawtooth
wave decides the
modulation pattern as
be seen in figure 2(C).
frequency
approximately 0.5 Hz

2Hz, to get a good
resemblance with the actual
siren sounds

The heart of the circuit is
the 4093 CMOS IC (Quad
NAND - Schmitt - Trig
with 2 inputs) One of the
four NAND gates is used in
the block A to form an
oscillator as shown in figure
3

can
This

We are already familiar with
the NAND gate symbol The
stylised S show
NAND gat

resents the Schmitt
Tngger The Schmitt Trigger
NAND gate has better
switching characteristics
than the ordinary NAND
gate. The operation of the
oscillator circuit is very
simple. If the output of the
gate is 1", capacitor C
starts charging through R
Once the capacitor C is
charged, the inputs to the
NAND gate are both on “1"
This means that the output
must switch to “0”, As soon
as output switches to “0"
capacitor C starts
discharging through R
When capacitor is
discharged the inputs to the
gate become 1" and “0""
Now the output e e
to “1". This cycle keeps on

repeating and a square
wave is generated at the
output of the NAND gate

igh an RC
ombination.

The circuit of block B is
shown in figure 4. Both the
NAND gates are connected
as inverters. R1, R2 and C1,
C2 decide the frequency of

and

square wave. The Astable
Multi-Vibrator (AMV) has
two outputs which are
always opposite to each
other. This fact, however
has no relevance to the
siren circuit. The important
fact for the siren circuit is
that the basic frequency of
this AMV can be modulated,
if a small modification is
done in the circuit as shown
in figure 5.

Figure 5, shows the
complete circuit diagram of

the siren. The resistors R1

R2 and capacitors C1, C2 of
figure 4 are replaced by R3,
Ré and C4, C5 in the circuit
figure 5. The change here
t the junction of R3,
R4 is not grounded. It is
supplied with the modulation
Voltage coming from the
awtooth generator

The modulation voltage
affects the frequency of
oscillation of the AMV as
own in figure 2 (c).
The AMV output is fed to
the Darlington stage made
of transistors T1 and T2.
This stage amplifies the
signal with an amplificatior
factor which is the product
of the two individual
amplification factors of T1
and T2. This gain is
substantially high and
provides a loud siren output
The loudspeaker must have
a power handling capacity
of at least 5 Watts. Using a
small capacity loudspeaker
at the output may
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Figure 1:
Functional block diagram of siren
circuit. The square wave produced
by block A s transformed into a

sawtooth wave by the RC network

modulating the output of AM
with the sawtooth wave. Th
nal is amplified by

sweax2

different waveforms. A is the
SUNars waie Genarstan by Block A"
B is the sawtooth wave
transformed by RC combination. C
is the effective modulated output
of AMV block

Figure 3:

Basic circuit of oscillator block A.

Figure 4:
Basic circuit of AMV block B.
Figure 5.

The complete circuit of the siren
The speed of howling is adjusted
by P1 and the sound level is
adjusted by P2. T1 and T2 form
the Darlington pair to deliver
sufficient power to the
loudspeaker.

permanently damage the
loudspeaker

The first oscillator formed of
N1 is not much different
from the circuit of figure 3.
The capacitor C is replaced
by C2 and resistance R is
replaced by (R1 + P1). P1 is
introduced for providing a
control over the modula
frequency. This can be
varied between 0.5Hz to
10Hz. The higher the
modulation frequency, the
more rapidly the siren
howls

The RC combination made
of (R2 + P2) and C3 provides
the conversion from square
wave to the sawtooth wave
P2 is introduced for
adjusting the amplitude of
the modulation voltage. This
decides the difference
between the highest and
lowest sound of the siren.
The power is supplied by
two 4.5V battery packs,
connected in series. The
current drawn is about 1A,
if an 8A speaker is used. This
high current requires the
buffer capacitor C1, so that
the battery voltage remains
quite stable

Switch S2 is the normal
ON/OFF switch, whose
function is understandable
But why is S1 provided in
series with the loudspeaker?
This is essential to avoid the
delay between switching S2
ON and the starting of the
howling siren sound

It takes about 2 seconds for
the siren to start, after $2 is
if switch S2 is

dy. closing S1
gives immediate sound from

i

N3 - IC1 = 4093

6.58 elektor ndia june 1987

the S1 can be
replaced by a push button
switch, if is to be used as a
bicycle siren.

Construction
One IC, two transistors and
a few other components is
all that is required for our
siren circuit. It can be easily
fitted on one small SELEX

B

The component layout of
the PCB is shown in figure
6, to show exactly where
each component fits onto
the PCB. Capacitors C1, C2
and C3 must be soldered
with proper polarity.




Transistor T1 is the general
purpose BC 5478, but T2 is
a heavy duty BD 139
transistor in plastic package
with a cooling fin. The
cooling fin is indicated by a
solid thick black line in the
layout diagram. The metalic
cooling fin is internally
connected to the collector of
T2 and should not be
shorted with any other conne
ction externally. The heat
dissipation allowed for T2 is
‘W and does not need
additional heat sink to be
connected
IC1 is mounted on a socket
and care should be taken
while inserting it to match
pin 1 as shown in the
layout. The pin 1 should
come towards the two
potentiometers P1 & P2
After assembling the PCB,
switch S1 and loudspeaker
LS can be connected
externally. Power supply

Now close switch S2, wait
for a few seconds and then
close S1. If everything has
been assembled correctly,
the siren must immediately
start howling. The sound
level and frequency of
howling can be adjusted
using P2 and P1

If there is no sound at all,
check the soldering and
component layout
thoroughly. Check all the
jumper wire connections
and power supply
connections.

Figure &
Components layout of the siren
circuit, switch 1, $2 and the
loudspeaker are external to the
PCB

can now be
through switch $2. S2 and
S1 must be open.

P1 and P2 must be kept in
the central position, before
closing $2

Part List
R1, R2
R3, R4 - 2.2 KO

P1- 500 K (Preset Pot.
P2 - 50 K (1 'Preset pot
€1 - 1000 4F/16V

C2,C3 - 104F/16V
€3.C4 =100 nF
Ti - BC5478
T2-BD 139

1C1 - 4093

$1. 52 - Toggle Switches
Other Parts

1 SELEX Vcs o oomm
4 Soldorin

2 Fiat battaries 4.5V asch

1 Loudspeaker 811/5W.

11C Socket

Suiable enclosure etc.

What do radio waves really look like?

“Radio Waves are not to be seen, they are invis

Ves 1 know that much, | want to know

the:

re about

‘They are quite simple to understand,they are called
electromagnetic waves. Do you still remember electro-

magnetism?”

“That is magnetism generated by an electric current

flowing through a wir

“Right, the physicist says, magnetic field exists
around a current carrying conductor.”

re these the radio waves?”’

“No, but imagine, you have a stretched wire and allow a

current through it

“Then magnetic field will be formed around the wire’*
“When you suddenly reverse the current, so that now it
flows in the opposite direction, magnetic field is obtained

once again”
“In the reverse direction.”

“Exactlyl And because the old and the new magnetism
cannot tolerate each other now because of their oppsotie

polarities.

RADIO WAVES

that way. The old magnetic field is-repelied
away by the new A e
“It runs away from the conductor, and that is a radio
wave?”’
“When the direction of current in the wire is
1y changed,the new magnaic fields are
t al and old ones keep being
condition for this is that the
current reversal must take place at an extremely high
frequency
“This means an AC current must flow in the Wire.

frequency.”

“AC current of a very higl
“How high is this frequency?”
“The is shown on the radio dial. On the medium wave it
is a few hundred thousand Hertz. In the short wave
ranges, it can go upto around hundred million Hertz.”
“How does one produce such a fast alternating AC
current? The gnerators must rotate ata mad speed!”’
““These high frequency currents are not produced by
rotating machines, they are produced by electronic
oscillators in the radio transmitters using a number of
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electronic The music is
these high frequency currents and then transmitted

uperimp: on

“By current carrying wires?’

“No simple wires are not enough for this. Complicated
antenna structures are used for transmission.”
“Antennas? | thought they are used only in radio
receivers.”

“Antennas are of two types — transmitting antennas
and receiving antennas. Transmitter antenna creates a
radio wave from the high frequency AC voltage and the
receiving antenna transforms the electro magnetic field
reaching it, into electrical voltage "

“You mean there is an AC voltage on the radio
antenna?”

“Yes however it is very weak because the radio wave
has passed over a long distance from the transmitting

antenna. The voltage on the receiving antenna is a few
millionth of a Volt. The sensitive electronic circuit in the
radio than amplifies that voltage”
“And then this voltage comes out of the loudspeaker™
No, the high frequency voltage cannot directly be given
1o the oud speaker because the human ear cannot hear
anything at that frequency. The radio circuit takes only
the music or speech from the incoming signal and
delivers it to the loudspeaker. The high frequency part is
not used further in the radio, once it is received and
sufficiently amplified. The audible part of the signal is
further amplified before feeding it to the loudspeaker.”
“So the whole high frequency part serves only to carry
the music with it?”
“Yes, and it is indeed called the carrier wave’
‘A Jot of efforts for the small radiol”

SIMPLE
LUXMETER

eur photograp
now have their own light

uses a Photo-diode instead

neter at a low of LDR. Similar to_zener

s also very diodes, the photo diodes are
ensitive. The Luxi | also cor cted in reverse
rcuit can be of twe show

LDR (Light
Dependend Resistor) or a
Photo-diode. Some
\struments are also based
Photo-voltaic Cells.

3 The i
the current only
darkness. When any
falls on it, it can allow a
current to pass in the
direction whicl

A simple LDR b d
is shown in figure 2. Since | ©f
the LDR resistance depends | resis!
on intensity of light falling | series with the diode
on it, the current in the voltage proportional to the
circuit also changes with light intensity will be

ight intensity. Additional available across the
switches and resistance. The electronic
potentiometers are provid he Luxmeter
for calibration and |
adjustments. |

On/0ff and Catiration
‘ 2 range reversal Resistance
cwiten

LDR J

—-— -

|
| 135V J.

Battory

Indicating
instruments

B36a1x 2

Figure 1
Enclosure and front panel design
N BPW34

Figure 2
o Photo current

|

|
Simple Lux meter with LDR |
Photo dide BPW 34 used as the o
measuring element in Luxmeter. isasueing Votians)

83681x5
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The Circuit
The circuit of the light
intensity meter is shown in
figure 4. You will
immediately notice the
photo diode and the
selectable series resistances
on the left side of the
circuit. 4 resistances are
available for selection
through the switch S2
With R1 (1.2M0), the meter
has the highest sensitivity,
because even with a small
current, it produces a large
voltage
Parallel to the combination
of photo diode and the
resistors, there is a series
combination of P1, P2 and
RS, This can adjust the
reference voltage to be
given to IC 1 at pin 2. The
IC then compares the
voltage across the
measuring resistance with
this reference voltage. Both
* the series circuits effectively
form a bridge circuit. The
two LEDs D3 andD4
indicate whether the
voltages at the two inputs of
the IC 1 are equal. They
become equal when the
bridge is balanced.
Potentiometer P1 is used to
adjust the voltage required
for balancing the bridge.
Setting of P1 is thus directly
related to the light intensity
The settings of P1 can be

marked on the panel with
light intensity values.

IC1 is an operational
amplifier, and its
amplification factor is
decided by the values of R6
and R7. In this case the
values are 10K and 10M
giving an amplifica
1000. (The amplifi
factor is equal to the ratio of
R7 to R6) The difference
between the voltages on the
two inputs of IC 1 is thus
amplified 1000 times.

As the voltage on
measuring resistance
increases. (+ input) th
output voltage incre

When the voitage fed by P1
increases, the output
voltage falls because P1
feeds the -input. The output
deviation is very large due
to the amolification factor of
1000, and the circuit can
react to minute changes in
the input voltages. A
difference voltage of 1 mV
can give 1V at the output of
ic1

A voltage divider consisting
of R9 and R10 follows IC1
(see figure 6). This reduces
the output voltage to about
1/5, because the subsequent
transistor has a threshold
voltage of 0.6V. Whenever
this value is exceeded T1
starts conducting and a

Complete circuit diagram of the

Lux meter

Figure 5

The difference voltage is amplified
p IC1

LED D3 glows if light intensity is

more than the setting on front
fou] panel
Figurs 7.
LED D4 glows if light intensity is
fess ihan ths front pansl setting
S0
o3
-
%
BC547
BC547
83681X°6. LR
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836818

current flows through R11
and LED D3. Thus LED D3
glows whenever the light is
brighter than the setting
adjusted with P1
Conversely, if the light is
weaker than the setting of
P1, T1 is turned off. But
now the base of T2 gets
sufficient voltage through
R11, D3 and R12 to turn it
on. When T2 conducts, a
current passes through R11
and D4. Thus D4 glows

Part List

P1=1K 1) Linear Potentiomoter
P2 10 K 01 Preset Pot

€1 =220 oF

D1 - BPW 34 (or BPW

1 9V Battery pack
1 Battery connector
11C socket
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Figure 8:
Zener diode stabilises the supply
voltage of the measuring bridge
and ofiminates possi

g error due

y of
o low battery

voltage.
Figure 9
Component layout on SELEX PCB

whenever the light is
weaker than the P1 setting.
The 6800 resistance R11 is
the current limiting
resistance, common for both
LEDs. A common resistance
can be used because both
LEDs glow only alternately
and never at the same time
However, with a balanced
bridge, both the LEDs glow.
very dimly. The current
limiting resistance is
enough for both LEDs as
the glow is very dim during
bridge balance.

C1 is used to smoothen the
voltage fluctuations at the +
input which are created if
we are measuring artificial
light generated by AC
current

R8 and the zener diode are
used for stabilising the
supply voltage to the bridge
This eliminates measuring
error due to low battery
voltage

Construction
T T e uit fits on
2 small SELEX PCB. (40 x
100 mm). Figure 9 shows
the component layout of the
circuit. Assembly of the
circuit must be carried out
in the usual sequence.
The polarities of the diodes
must be properly checked
Figure 4 shows the
illustration of the
photodiode BPW34 and the
cathode and anode
connections. If you are
using an equivalent photo

e necessary

As the photodiode must be
open to light, it cannot be
directly soldered on the
main PCB. It can be
soldered on a small PCB
and mounted on the
enclosure wall from inside
such that it can receive light
through a window or hole in
the casing. The connections
to the photodiode must be
made with flexible wires
from the main PCB.

IC1 is inserted into the
socket, with correct
orientation. Pin 1 must be
towards R6.

The two LEDs D3 and D4
also must be mounted

directly on the casing. They
can be mounted on the
front as shown in the
photograph of the
completed instrument at the
end of the article. The user
should be able to observe
these LEDs while
measuring the light
intensity.

Also the potentiometer P1
and switches S1 and S2
must be mounted on the
front side. For convenience,
S1 can be combined with
$2 as shown in figure 11 by
using a 2 x 5 rotary switch
instead of a 1 x 4 rotary
switch for S2. The wiring is
such that the S1 part of the
switch remains ON as long
as we are doing the
measurement. The switch
S$1 and S2 are combined in
the prototype shown in the
photograph, and the push
button key is absent from
the front panel

One point to remember
about the photodiode
8PW34 is that it is also
sensitive to infrared light
and can give misleading
reading at Sunset. This
must be taken into account
when taking photographs at
Sunset/Sunrise. Another
photo diode BPW 21 can be
used instead of BPW 34,
which has an infrared filter
Cost of BPW21 is quite high
compared to BPW34, and its
sensitivity is also lower. As
a consequence, R1, R2
R3,R4 must be increased by
a factor of 10.

Calibration

For calibration, we must
have a good analog light
intensity meter

Through comparison of
measurements, P2 is so
adjusted that the setting of
P1 over the entire scale
covers four values 0, 1,2,

3. The measurement is
done by taking the readings
of positions from both P1
and S2.

Positions of S2 are marked
with basic light values as
A=3, B=6, C=9 and D=12, as
shown in figure 4 and 11
The operating is quite
simple. S2 and P1 are so
adjusted that both the LEDs




selex

sasecn

TABLE

21-DIN Film, Shutter speed 1/60 seconds.

Light
Value Apperture Lux Ambient light

9 28 1400
10 4 2800 Winter day with clouded sky.
1 5.6 5500  Winter day with clear sky
1258 11000 Summer day with clouded sky
13 1 22000 ¢ 0
14 16 24000 ummer day with clear sky
(5 o5 88000 Bright sunlight

Figure 11

To simplify the operation of the

meter, §1

and $2 can be combined
 hera. 2 can be 2 2x5

glow dimly. The effective
light value is calculated by
adding the basic light value
indicated by S2 and the
reading of P1. If only one
LED glows continuously
over the entire range of P1,
$2 must be adjusted to the
next setting and P1 must be
adjusted again.

The combination of S2 and
P1 readings thus provide us
with readings of the light
intensity.

The table shows the
interrelationship between
the light value and the
apperture setting of the
camera as well as the Lux
reading. The table is
prepared for a film speed of
21-DIN, and a shutter speed
of 1/60 seconds.

the shutter speed is

fied, the light value
als or example
a shutter speed of 1/125
and apperture of 8 gives a

light value of 13. The same
P id even at

tter speed 1/60 and

1

For different fi
‘we must corre.

speeds,
the light

n the table as
|
15-DIN : LV-2
18-DIN : LV-1
21-DIN : LV
24-DIN : LV+1
Lv+2

| 27.0IN
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EW PRODUCTS ¢ NEW PRODUCTS o

MARKEM 135-A PRINTER
This is a low cost, compact
Printer for short run markings
and is capable of marking flat,
curved or irregularly shaped
components

Specifications:
Imprint Area: 2 x 3" (50.8mm x
76.2mm) direct or offset
Printing elements: Model 452
plates, rubber plates, etchings,
maslerpla!es with insertable

Mounting: Benc
Weight(Approx.) a4 1o (20 Kg)

For further details please

Bombay - 400 021
Tel: 244286
Telex:11-5858 KEL

PLUG—IN BASE
ELM" series SQ.E Plug-ir

sockets/bases are now

available. Type SQ £

11 pin socket where as type

SQEE 103 is an & pin socket

Retaining clips are supplied

with these sockets

Front screw terminals o

easy mobting analPEERD]
oid risk of dry solder joint, (c)

spense with necessity of relay

mounting tray of hinged d

d) ease of termination of ihe

wires of 1.5 sq.mm for looping,

etc

Hylam cover at the botiom
ensures electrical isolation of
ve portion. Electrical grade
osphor bronze wbular
ots of spring action are
electro-plated and guarante
the reliable performance at
high temperature. These main
advantages make these sockets
very ideal for use with plug-in
relays, timers, Rapid stop units,
Smoke detector and any other
ake instrument

india june 1987

For further details please
contact.

M/S. SAI ELECTRONICS

(A Div. of Starch & Allied
Industries)

Vidyavihar (West)
Bombay-400 086

Phone:51 31219/51 36601

1D AID

A new surface mount device
paste and adhesive dispenser
has been announced by &)
FISNAR INC

The  model SMD6O02 provides
con:

t dispensing

adjustable vacuum transducer
that operates a pick-up pencil for
handling and positioning of
micro components. Five
different size molded pads are

SMD602 requires plant air
(5 to 7 BAR) and stanadard
voltage, 80-115, vac, 50/ 60 Hz

Current required is EGesithen 10
watts. (220 vac models
lable )

disposable mspensm&
components.

For further details please
contact

18J FISNAR INC

2-07 Banta Place

Fair Lawn,

NJ 07410,

Phone: (1) (201) 7961477
Telex : 130252 DAVLE

POWER TRANSFORMER
Mu—Netic range of Small
Power Transformers (type SP
SL) are designed to handle
power upto 1.6 KVA and
voltage upto 2.0 KV.

The shell type construction is
aimed at a compact, cost-
efficient design and low
leakage inductance

Flying leads, moulded tag & pins
on bobbins, solder terminals,
terminal strips & brass bolts on
bakelite tops terminations are
available

These transformers are
designed and manufactured to
meet IS - 6297 (Part Il)
requirements,

For further details piease
contact:

ELECTRO SERVICE (INDIA)
232, Russa Road South,

WIRE STRIPPER

M/S. Efficient Engineering
have developed a Thermal Wire
Stripper suitable for clean

PVC and Mafcon

range of sizes g from 1 to
Ge e St
slide is provided to adjust
length of insulation to be
stripped; this provision
facilitates uniform stripping
where desired.

Unit oper n 240V AC
supply and thermal settings are
provided.

For further details please
contact.

M/S. SAI ELECTRONICS
(A Div of Starch & Allied
Industries)

Thakor Estate

Kurla-Kirol Road,

Phone: 5136601/5731279

LAMINATOR
This instant Laminator is an
easy to operate table top
machine which protects and
makes your important
documents tamperproof within
seconds. The article to be
laminated is placed in a
specially treated polyester
pouch and passed through the
machine. Standard size
pouches which are required for
lamination, are readily
available. This laminating

machine can laminate articles
upto 10" width

Cost: Basic Rs.8,000/- + 5%
Duty + 15% Sales Tax +
L r as applic: Al)‘f For inter
le @ 4% will be

c «y;cd agaum ‘C’ Form.

For turther details please
contact.
INDUSTRIAL ELECTRONICS &
ALLIED PRODUCTS

34, Electronic Co-op. Estate,
Road




W PRODUCTS ¢ NEW PRODUCTS ¢ NEW

WIRE HOLDER
Novaflex has developed a one
piece construction Push Mount
Wire Holder designed to
channel a group of wire
bundies. These Push Mount
Wire Holders have a plug-in-
fasting method. They can be
fixed in control panel cubicles,
PCB, frame, chassis, sidewall of
electrical /electronic equipment
The main feature of there clips
are that they can be installed
easily and quickly by hand with
no pin, screw or tool. Available
in natural or black colour in 4
standard sizes.

For more information pleas.
contact;
NOVOFLEX CABLE CARE
SYSTEMS
Post Box No. 9159

jcutta - 700 016,

STABILIZER
GELCO' Automatic Voltage

etc. against voliage

For further details please
contact.
GUJARAT ELECTRONICS &
“ONTROLS
Advani M arket

PUSH SWITCH

IEC have recently introduced
aged Fully Insulated Push

On, Push to Off type switch
which can be operated by foot
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or hand. The switch has a
rating of 10 Amperes, 250V
AC. The body and knob are of
black polycarbonate and the
contacts are of pure silver
The switch has a very large
mechanical and electrical
expectancy and finds wide
applications in various
industries

For further information, ¢
INDIAN ENGINEER!
COMPANY

Vaka Bombay 400 018

PCB CHEMICALS

Modi offers a range of chemical
products for the electronics

For turther details please

TRANSCONDUCTANCE AMP
Designed for use by calibration
departments, this

current levels C
10 KHZ for calioratin

Ammeters current transformers

4 shunts. It provides output
currents upto 100 Amperes and
as such may also be used as a
high curent power supply and
as a power source in welding
and bonding applications
Features include the following
1. Wide range 200uA 1o 100A
and DC Voltage to current
converter

2. Calibrates AC/DC
Ammeters, shunts and current
transformers

3. Basic accuracy +0.02% of
range DC,
3. Basic accuracy +0.15% of
range
4. Output current bandwidth
DC t0 over 10

1 KHZ at 100A r.m.s.
5. Programmable on IEEE-488
Instruments Bus
6. Full overload protection.

For further de
contact

THE EASTERN ELECTRIC AND
ENGINEERING COMPANY
PRIVATE LIMITED Regd. Off.
Gyan Ghar, Plot 4344, 14th
Road, Khar, Bombay - 400 052
Tel 537210

nd’ has introduced a
new antistatic desoldering
pump. Desoldering pumps are
used in Electronic industry for
removing multilegged
components from printed circuit
boards. The mouen somer is
sucked instantly. T

desoldering pu"vus are
quaranteed to be antistatic

-

For turther details please
contact

INDUSTRIAL ELECTRONICS &
ALLIED PRODUCTS

34, Electronic Co-op. Estate
Pune Sulam Hud(/

Pune-41

Tel. 32535

AUTO RANGING DIGITAL
MULTIMETER

MECO under technical
assistance from M/S. SEIKO
EPSON CORPN. JAPAN has
recently introduced their latest

s DMM measures AC/DC
Currents upto 10A, AC Voltage
upto 750V DC Voltage upto
1000V, Resistance. e 20
Megchms. Diode.

Audible Continuity i -
facilities are included

For further details please contact.

MECO INSTRUMENTS PRIVATE

LTD.

Bharat Industrial Estate

T.J. Road, Sewree

Bombay - 400 015

Tel: 4137423, 4132435,
4137253

LNAFOR TV
These two Low Noise
Amplifiers are used for
amplifying signals in Band | and
Band Ill respectively with
minimum noise. They come
with o ingiut/oput

which are
xial cable

onnections ai e are
ideal for CATV installationas

COST. Basic Rs.350. - + Excise
Duty + Sales Tax + Local Taxes

For further details please
contact
Ms TraNocom

Plot No.

e op. Estate
Pune-Satara Road
Pune-411 009

Tel: 32438
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FLUOROCARBONNS

(Trichlorotrifluoroethane)
and its Methanol Azeotrope
the ideal cleaning solvent used worldwide by the

- Electronic Inustry

Dry Cleaning

Precision Parts

Actual users please contact:

N Navin Fluorine Industries
Chemical Division of THE MAFATLAL FINE SPG. & MFG.CO.LTD.
Mafatlal Centre, Nariman Point, Bombay 400 021. Tel: 2024547 Grams: MAFINISED Telex: 011-4241 MGMC IN
g FERREIRA ASSOC/NF!/241/86.
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